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It is widely held that children should not participate in research that does not offer them the
potential for benefit unless the risks are low.! U.S. regulations attempt to implement this
ethical standard by allowing institutional review boards (IRBs) to approve pediatric research
that does not offer participants the prospect of “direct” benefit only when it poses minimal
risk or poses a minor increase over minimal risk and satisfies several additional
requirements (Figure 1).2 While these regulatory requirements preclude pediatric research
that poses higher risks and does not offer a prospect of direct benefit, the regulations also
include a fourth category for pediatric research that can be approved by the secretary of the
Department of Health and Human Services (DHHS)? or the commissioner of the Food and
Drug Administration (FDA).# This fourth category does not include an explicit limit on
risks, raising the question of whether U.S. regulations allow children to be enrolled in
research that poses higher risks and does not offer a prospect of direct benefit. To date, there
has been little discussion of this question in the literature, leaving investigators, funders, and
special reviewers with almost no guidance on whether U.S. regulations allow pediatric
research that poses more than a minor increase over minimal risk and does not offer a
prospect of direct benefit.

Some commentators assume that the U.S. regulations include an absolute upper limit on the
level of risks allowed in pediatric research. For instance, in its report on the ethical conduct
of research with children, the Institute of Medicine (IOM) states that, under U.S. regulations,
research that does not offer a prospect of direct benefit and poses higher risks may be
approved in adults but may not be approved in children. This view assumes that U.S.
regulations include some upper limit on the level of risks allowed in pediatric research but
not in research with adults.® Similarly, the National Human Research Protections Advisory
Committee (NHRPAC) argues that a minor increase over minimal risk is the upper limit on
allowable risks in pediatric research that does not offer the prospect of direct benefit.® In
contrast, the Office for Human Research Protections (OHRP) points out that the 407/50.54
categories do not include an explicit upper limit on risks.” Moreover, the Secretary’s
Advisory Committee on Human Research Protections (SACHRP) noted that the absence of
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any explicit upper limit on risks implies that, in principle, U.S. regulations allow research
with children that poses higher risks and does not offer them the prospect of direct benefit.®

The inclusion of the 407/50.54 categories in the regulations for pediatric research makes
sense. They provide the flexibility to approve studies that are ethically appropriate and
socially important but do not satisfy the mandated requirements for approval by an IRB.
Recognizing the value of this regulatory flexibility, it is important to ensure that the
requirements preclude inappropriate research. Perhaps the most important concern in this
regard is the possibility that studies not offering a prospect of direct benefit and exposing
children to high risks will be approved in the 407/50.54 categories. | argue here that this
concern could be addressed by adopting a minor increase over minimal risk as the limit on
risks in pediatric research. To maintain regulatory flexibility, exceptions could be allowed
for research that poses higher risks but is still acceptable. Analysis suggests that there are
two appropriate exceptions: 1) the children understand the research and agree to participate,
and 2) the research offers participants the potential for appropriate nondirect benefits that
justify the risks they face. This analysis suggests that any revisions to the U.S. regulations
should consider adopting a limit of a minor increase over minimal risk, with these two
exceptions, to the requirements on approval of studies in the 407/50.54 categories.? In the
meantime, those who review and approve studies in the 407/50.54 categories could adopt
this approach as standard practice.

The 407/50.54 Categories

The DHHS and FDA regulations include four categories for pediatric research. The first
three allow IRBs to approve the enrollment of children in research that poses minimal risk
(section 404/50.51), research that poses a minor increase over minimal risk (section
406/50.53), and research that offers the prospect of direct benefit (section 405/50.52). The
fourth category allows for the approval of studies that are not approvable by an IRB.

The regulations include substantive requirements on studies that are approvable by IRBs in
the first three categories. Many of these requirements—e.g., parents must give permission
and children who are capable must give their assent— help to provide important protection
for children. At the same time, there may be good reasons that a particular study does not
satisfy all of the requirements for approval by an IRB. Inclusion of the 407/50.54 categories
in the regulations—categories for research that is not approvable by an IRB—provides
flexibility for expert committees to review these studies and recommend approval of those
that are ethically appropriate and scientifically important.10

To consider one example, the regulations stipulate that IRBs may approve pediatric research
that poses greater than minimal risk and offers the prospect of direct benefit only when “the
relation of the anticipated benefit to the risk is at least as favorable to the subjects as that
presented by available alternative aproaches.”!! As a general rule, this requirement makes
sense. It protects ill children from being enrolled in studies providing substantially inferior
treatment. Yet, there may be some studies that do not satisfy this requirement but are
nonetheless appropriate. For example, to address costs, it can be important to study
interventions that are slightly less favorable than available alternatives but that are
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significantly less expensive. This research can be vital to making health care available to all
children. The 407/50.54 categories provide the flexibility to allow for special approval of
this type of research when appropriate.

To realize this flexibility in a way that still protects children, the 407/50.54 categories rely
primarily on procedural protections, with a few substantive requirements. Specifically,
studies submitted for approval in the 407/50.54 categories must undergo public review and
evaluation by a panel of experts. The studies may be approved by the secretary of DHHS or
the commissioner of FDA only if they satisfy the following requirements: 1) the research
presents a reasonable opportunity to further understand, prevent, or alleviate a serious
problem affecting the health or welfare of children; 2) the research will be conducted in
accordance with sound ethical principles; and 3) adequate provisions are made for soliciting
the assent of children and the permission of their parents or guardians. The fact that these
requirements do not include an upper limit on risks raises the question of whether U.S.
regulations allow children to be enrolled in research that poses higher risks and does not
offer a prospect of direct benefit.

The National Commission’s Recommendations

The U.S. regulations governing pediatric research are based on the recommendations of the
National Commission for the Protection of Human Subjects of Biomedical and Behavioral
Research.2 The National Commission explicitly endorsed pediatric research that does not
offer a prospect of direct benefit when the risks are “minimal,” which the Commission (and
later the regulations) defined as risks that do not exceed those that children ordinarily
encounter in daily life or during routine examinations. This conclusion led to discussion
over whether regulations should allow pediatric research that does not offer the prospect of
direct benefit and poses greater than minimal risk. The Commission’s final report states that
this question raised the “most difficult ethical issues” it faced in four years of deliberation on
all aspects of clinical research.13

Several members of the Commission argued that the level of risks children ordinarily
encounter in daily life or during routine examinations should be the upper limit on pediatric
research that does not offer a prospect of direct benefit. The Commission ultimately decided
(with two members dissenting) that research posing greater than minimal risk and not
offering the prospect of direct benefit could be justified.1* However, the Commission held
that such research is acceptable only when the risks do not exceed “a minor increase over
minimal.”® While the Commission did not define a “minor increase” over minimal risk, the
general idea is that, in exceptional circumstances, it can be appropriate to expose children to
risks that are slightly greater than the risks children ordinarily encounter in daily life or
during routine examinations.

Since the National Commission’s report, there has been substantial discussion and debate
about the federal levels of minimal risk and minor increase over minimal risk and about
whether they offer appropriate protection for pediatric research participants.18 There has
been concern that defining minimal risks in terms of the risks of daily life creates the
possibility of exploiting children who happen to face greater risks in their daily lives.1” To
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address this concern, it has been argued that minimal risk should be defined in terms of the
risks present in the daily lives and routine examinations of average, healthy children.18
Others argue that the minimal risk standard should be limited to the risks posed by routine
examinations for healthy children.1® Still others propose defining minimal risk based on the
risks present in appropriate charitable activities for children?0 or the risks deemed acceptable
by a scrupulous parent.?! Recognizing these variations and the existence of a few
exceptions, 22 there is general agreement that it can be acceptable to enroll children in
research that poses minimal risk.

There has been significantly less discussion of whether it can be appropriate to enroll
children in research that poses a “minor increase” over minimal risk. Some commentators
argue that pediatric research not offering the prospect of direct benefit should be prohibited
if it poses greater than minimal risk. Others agree with the National Commission that
research in this category can be justified in some cases.23 This position is defended on the
grounds that, in exceptional circumstances, it can be acceptable to expose children to risks
that are slightly greater than those typically allowed in daily life.

The literature suggests very wide agreement that children can be enrolled in research that
does not offer a prospect of direct benefit when it poses at most a minor increase over
minimal risk. Yet, current U.S. regulations do not explicitly prohibit research that poses
greater risks from being approved in the 407/50.54 categories. The regulations do include a
requirement that research approved in the 407/50.54 categories must be consistent with
“sound ethical principles.” The principle that children should not be exposed to high risks
without the potential for benefit seems the soundest ethical principle in pediatric research.
Thus, one might conclude—as the IOM, NHRPAC, and others have—that, in effect, current
federal regulations on pediatric research include an upper limit on risks. Is this approach
sufficient to protect pediatric research subjects?

Analysis of the Current Situation

While the 407/50.54 categories do not include an explicit upper limit on risks, they do
include requirements for expert input, as well as public review and comment. One might
assume that these procedural requirements, together with the requirement that research
approved in these categories must be consistent with sound ethical principles, are sufficient
to protect children from being exposed to high risks without the potential for benefit. This
view gains support from the fact that the 407/50.54 categories are rarely used to approve
pediatric research studies. In addition, there do not appear to be any documented cases in
which the absence of an explicit upper limit on risks has resulted in children being harmed.

These considerations suggest that it may not be unreasonable to hope that current regulations
are sufficient to protect pediatric research subjects. However, current debate over whether
higher risk research is allowed under U.S. regulations suggests that the requirement for
consistency with sound ethical principles may not be sufficient to clearly protect children
from higher risks. This concern is underscored by debate within one of the expert panels
charged with reviewing a study for possible approval in the 407/50.54 categories. The panel
was charged with reviewing a study that proposed to give granuclocyte colony stimulating
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factor (G—-CSF) to healthy children who were acting as bone marrow donors for their
affected siblings.24 The G-CSF was used to increase the number of stem cells in the donor’s
blood that could be collected for the transfusion. The healthy donors were regarded as
research subjects because they were receiving the G-CSF. The panel found that the proposed
study posed more than a minor increase over minimal risk to the donors. This finding led to
debate within the panel over whether U.S. regulations allow pediatric research that poses
more than a minor increase over minimal risk and does not offer a prospect of direct benefit.
One committee member argued that this level of risk is excessive and that therefore the
study was not consistent with sound ethical principles. Other committee members responded
that pediatric research that poses more than a minor increase over minimal risk is not
precluded by the regulations governing the 407/50.54 categories.

We should not be surprised to find disagreement over whether pediatric research that poses
more than a minor increase over minimal risk is consistent with sound ethical principles. For
the past 30 years, there has been extensive debate over what levels of pediatric research risks
are consistent with sound ethical principles, with commentators endorsing a range of
positions. Some commentators argue that sound ethical principles preclude pediatric
research that poses any risks and does not offer a prospect of clinical benefit.25 As we have
seen, many commentators argue that minimal risk pediatric research, and perhaps minor
increase over minimal risk research, can be acceptable. Finally, some widely endorsed
ethical theories, such as Utilitarianism, imply that risks greater than a minor increase over
minimal, including possibly very high risks, can be justified by sufficient benefits to future
patients.

The fact that current regulations have not resulted in any documented cases of children
being exposed to excessive risks is important. Yet, this debate over whether greater risks
should be allowed suggests the need for explicit risk limits. We should not wait until some
children are seriously harmed to ensure that existing regulations are adequate. In addition, it
is important to provide clarity that advances in pediatric medicine are not being won at the
cost of exposing some children to excessive risks and to be publicly accountable for this.
These considerations suggest the need for an explicit risk limit to prospectively protect all
children from excessive risks and to provide reassurance that children are being so
protected.

The conclusion that more explicit guidance on allowable risks should be incorporated in the
407/50.54 categories is underscored by recent discussion from the Presidential Commission
for the Study of Bioethical Issues.28 The commission has been charged with assessing the
ethics of conducting studies with children to test vaccines for anthrax. A good deal of the
discussion focused on uncertainty regarding what level of risks is acceptable in the
407/50.54 categories. Answering these questions prospectively and not waiting until
children are exposed to high risks is especially important given the possibility that these
trials might enroll thousands of children. There are at least three options for how the current
research regulations might be revised to more clearly protect pediatric subjects from high
risks: 1) incorporate a third risk level, 2) mandate minor increase over minimal risk as the
upper limit with no exceptions, or 3) mandate minor increase over minimal risk as the upper
limit but allow some exceptions (Figure 2).
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Establish a Third Risk Level

Establishing a third risk level for the 407/50.54 categories would allow some pediatric
subjects to be exposed to risks greater than a minor increase over minimal, without allowing
any pediatric subjects to be exposed to very high risks (risks that exceed the third risk level).
This approach has the virtue of providing increased flexibility while making clear that there
is an upper limit on the risks to which children may be exposed. However, this proposal
faces two problems, one theoretical and one practical. At a theoretical level, this approach
would need to provide an argument for why it can be acceptable to expose children to higher
risks. The fact that parental permission is required represents an important protection.
However, there are limits on the extent to which we allow parents to expose their children to
risks.2” If we understand minimal risks as those risks that are typically acceptable for
children, and a minor increase over minimal risk as risk that can be acceptable for children
in extraordinary circumstances, it is unclear how we might justify even greater risks for
children in general.

At a practical level, there is already significant debate and uncertainty regarding the
interpretation and implementation of the two existing risk levels. Adding a third risk level
would likely increase this confusion. Thus, even if one could identify a compelling
theoretical justification for allowing risks greater than a minor increase over minimal in
some cases, it would remain unclear whether this approach could be implemented in a way
that ensured children are not exposed to even higher risks in practice.

Minor Increase over Minimal Risk with No Exceptions

To avoid the confusion and ethical concern involved with establishing a third risk level, an
alternative approach would be to explicitly adopt a minor increase over minimal risk as the
limit on risks for studies approvable in the 407/50.54 categories. This approach is consistent
with the recommendations of the National Commission, as well as the views of many
commentators. This approach has the advantage of providing clear protection for children,
thus providing assurance that advances in pediatric medicine are not being won at the cost of
exposing some children to excessive risks.

Whether the loss of flexibility with this approach is a problem depends on whether there are
cases in which it can be acceptable to expose children to even greater than a minor increase
over minimal risk in the context of research that does not offer a prospect of direct benefit. If
there are no appropriate exceptions, a minor increase over minimal risk should be
incorporated as the absolute upper limit. If there are appropriate exceptions, the regulations
could be more flexible, mandating that a minor increase over minimal risk is the upper limit
unless the research satisfies a justified exception. Analysis suggests there are at least two
cases in which it can be appropriate to expose pediatric research subjects to more than a
minor increase over minimal risk in the context of research that does not offer a prospect of
direct benefit.
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Minor Increase over Minimal Risk, with Exceptions

Pediatric research merits strict limits on risks because children are unable to give informed
consent. Yet, empirical data find that many teenagers under the age of legal majority are
able to understand a good deal about research.28 These data suggest that it may be
acceptable, in some cases, to allow teenagers who understand the research in question to be
exposed to risks greater than a minor increase over minimal, provided they give assent and
their parents provide permission.2? This approach is consistent with the principle that
although children are generally too young to understand research and thus should not be
exposed to greater than a minor increase over minimal risk, when children can understand
research, there is no need for a special limit on risks. Thus, they may be exposed to risks up
to those that are regarded as acceptable for competent adults.

Second, IRBs may approve pediatric research that poses greater than a minor increase over
minimal risk only when it offers a prospect of direct benefit. While there is some debate,
direct benefits are typically understood as potential benefits resulting from receiving the
intervention under study.3% This definition of direct benefits precludes investigators from
adopting inappropriate practices, such as justifying ever-increasing risks to pediatric
research subjects simply by offering them or their parents more money. To implement this
protection, it seems reasonable to prohibit IRBs from approving pediatric research posing
greater than a minor increase over minimal risk and not offering the prospect for direct
benefit. At the same time, there may be rare cases in which the potential for nondirect
benefits can justify greater risks. Investigators sometimes include monitoring procedures
that offer research participants an important potential for clinical benefit. Under the
definition of direct benefits as those resulting from the intervention being tested, these
benefits would not qualify as “direct.” However, if the potential benefits from the
monitoring procedure are significant enough and they are not available outside the research
context, they might justify enrolling children in a study that poses more than a minor
increase over minimal risk.

A second example comes out of the expert panel that reviewed the G-CSF study. The panel
determined that the proposed study posed greater than a minor increase over minimal risk to
the children who were donating bone marrow to their affected siblings. The panel further
found that participation in the study offered the donors the potential for psychological
benefits in the form of helping an ill sibling.3! The panel recommended approval of the
study on these grounds. This ruling suggests that there might be cases in which it can be
appropriate to expose children to somewhat greater than a minor increase over minimal risk,
provided the research offers subjects the potential for important benefits that do not qualify
as “direct.”

Pediatric research that poses greater than a minor increase over minimal risk and does not
offer a prospect of direct benefit raises important ethical concerns. For example, it can be
difficult to determine whether riskier pediatric research offers participants the potential for
sufficient and real psychological benefit. And a policy allowing pediatric research on the
grounds that it offers the potential for psychological benefit may be especially susceptible to
abuse. Prohibiting IRBs from approving riskier pediatric research on these grounds provides
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an important way to address these concerns. At the same time, it seems reasonable to allow
an expert panel to consider recommending approval of such research after thorough review
and public comment. Research in this category should be approved only when the nondirect
benefits are important and are sufficient to justify the risks to subjects. When these
conditions are satisfied, the fact that research offers the potential for (nondirect) benefits to
participating children suggests there is no need for an upper limit on allowable risks. Given
that these studies offer the potential for important nondirect benefits that justify the risks,
they too do not violate the principle that children should be enrolled in higher risk research
only when it offers them the potential for benefit.

The present analysis suggests that the best approach may be to explicitly adopt a minor
increase over minimal risk as the upper limit on risks in the 407/50.54 categories but then to
allow for approval of studies that satisfy these two exceptions. This approach establishes a
clear limit on risks, thus providing assurance that children are being adequately protected,
while allowing exceptions in the two instances that do not need a risk limit: when the
children understand the study and agree to participate and when the study offers the
potential for nondirect benefits that justify the risks. If future research identifies additional
appropriate exceptions, they could be added to the list. In this way, the present approach
maintains flexibility while still protecting children.

Conclusion

The National Commission, as well as a number of commentators and groups, have argued
that children should not be enrolled in research that poses greater than a minor increase over
minimal risk and does not offer the prospect of direct benefit. However, U.S. regulations do
not include an explicit limit on risks in the 407/50.54 categories. This situation raises
concern that current regulations may not provide sufficient protection for pediatric research
subjects.

To address this concern, a risk limit of a minor increase over minimal could be added as a
fourth requirement on studies approvable in the 407/50.54 categories, with exceptions
allowed in two cases: participating children understand the research and assent, or
enrollment offers participating children the potential for important nondirect benefits that
justify the risks they face. This approach helps to maintain the flexibility in the 407/50.54
categories to approve studies that are ethically appropriate and scientifically important but
that do not satisfy all the requirements mandated for IRB approval. At the same time, this
approach protects children who cannot understand the research from being exposed to risks
greater than a minor increase over minimal that are not justified by a potential for benefit.
Any future revisions to the U.S. regulations could add this requirement to existing
regulations. In the meantime, 407/50.54 panels should consider adopting this approach as
part of their standard practice.
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Figure 1.

Minimal Risk?

Minor Increase More than a Minor Increase
over Minimal Risk over Minimal Risk

Prospect of
Direct Benefit

No Prospect of
Direct Benefit

Section 46.404/50.51
Approvable by IRB

1. Parental permission®
2. Child’s assent®

Section 46.405/50.52
Approvable by IRB

1. Risks justified by anticipated benefit

2. Risk-benefit profile as favorable as alternatives
3. Parental permission®

4. Child's assent®

Section 46.406/50.53 Section 46.407/50.544
Approvable by IRB Approvable by secretary/commis-
sioner

1. Commensurate with

subjects’ experience 1. Expert consultation
2. About subjects’ disorder 2. Public review and comment
or condition 3. Addresses a serious problem
3. Parental permission® affecting children
4. Child’s assent® 4. Consistent with sound ethical
principles
5. Parental permission®

6. Child's assent®

a Minimal risk is defined as risk that is not greater than the risks “ordinarily encountered in daily life or during the performance of routine physical or
psychological examinations or tests” (46.102 i/50.3 k).

b Permission of one parent is sufficient for categories 404/50.51 and 405/50.52; permission of both parents, if reasonably available, is required
for 406/50.53 and 407/50.54; the requirement for parental permission may be waived in cases that satisfy the conditions for waiver of informed

consent.

¢ Assent, defined as affirmative agreement, is required only if the IRB judges that the child is capable of providing assent; assent may be waived if the
“intervention or procedure involved in the research holds out a prospect of direct benefit that is important to the health or well-being of the children
and is available only in the context of the research” (46.408 a/50.55) and also in cases that satisfy the conditions for waiver of informed consent.

d The 407/50.54 categories cover research that is not approvable in sections 404/50.51, 405/50.52, or 406/50.53. Hence, a study might fall
into the 407/50.54 categories even though it does not pose more than a minor increase over minimal risk. For example, a study that poses a minor

increase over minimal risk but does not concern the subjects’ disorder or condition could be referred for review in the 407/50.54 categories.

U.S. Regulations for Pediatric Research and Associated Requirements
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Advantages
Status quo: No explicit limit Allows flexibility
3rd risk level Some flexibility; clear

protection; maintains
public accountability and
trust if level not too high

Minor increase over minimal risk Provides clear protection;
with no exceptions maintains public

accountability and trust

Minor increase over minimal risk with Provides clear protection;
two exceptions allows some flexibility

Figure2.

Concerns

Does not clearly protect children from excessive
risks; may undermine public accountability and
trust

Increased complexity; need to interpret and

implement an additional risk level; may allow
excessive risks

Eliminates flexibility

May allow inappropriate research under the
exceptions

Four Options for Risk Limitations in the 407/50.54 Categories
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