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Regulatory Science as a Bridge
Between Science and Society

T Tominagal, Y Asahina!, Y Uyama' and T Kondo!

Development of innovative drugs has recently become more difficult.
The case of rosiglitazone shows the extreme difficulty of making the
regulatory decision that will best balance the benefits and risks of
adrug.Thereis a high expectation that regulatory science (RS) can
improve the situation. However, without user understanding of its
basic characteristics, RS will not deliver what is expected.

Definition and peculiarities of RS
Several definitions of RS have been
published. The European Medicines
Agency (EMA) and the US Food and
Drug Administration (FDA) tailored
their definitions to show specific areas
and the purpose of their interest.}:? The
FDA’s definition in particular seems to
put more emphasis on the development
phase of the products in its purview,
including drugs and medical devices:
“the science of developing new tools,
standards and approaches to assess the
safety, efficacy, quality and performance

- of FDA-regulated products.”! Although
such definitions are to the point and
pragmatic, the relevance of RS to soci-
ety bears mentioning explicitly. Here,
we propose.a definition of RS as the sci-
ence aimed at the optimal introduction
into society of new products of science,
such as discovered substances and new
scientific tools and technologies as well
as knowledge and information. In the
field of drug regulation, RS provides a
scientific basis for fitting a substance
into society and to patients as a drug via
the regulation process. Qur definition
covers a broader range of RS, including
the FDA and EMA definitions, and is in
line with that proposed by Uchiyama,3
who introduced the notion of RS in drug
regulation in 1987.

Defined this way, the peculiarities of
RS are better understood. Two traits
are worth mentioning. First, RS must
be relevant to the actual regulation. In
other words, it must meet the demands
of society and aid regulatory decisions as

its first priority. Therefore, study results
in RS may not necessarily be valued in
the traditional sciences, which are not
directly focused on regulation. Second,
data assessment ip RS includes elements
of prediction or estimations based on
limited data. These peculiarities some-
times make RS look unscientific from
the viewpoint of the traditional sciences.
Correct understanding of the function
and peculiarities of RS is indispensable
in advancing RS. Otherwise, “RS studies”
could be misdirected into issues belong-
ing to the traditional sciences or, in more
concrete terms, could result in pursuing
changes in a drug’s behavior that have no
clinical significance, for example.

Our definition of RS also serves to view
its functions in their totality. RS func-
tions as a bridge for delivery of a drug
with related information and knowledge
to the target patients and society as a
whole, In the process, three functions of
RS are of particular importance: provid-
ing the tools for data production, pro-
viding a basis for data assessment, and
balancing the various factors involved in
the decision (Figure 1). If even one of
the three components regarding a par-
ticular candidate drug is incomplete or
missing, the regulatory science “bridge”
cannot accomplish its role of enabling
proper delivery of the drug to patients
and society. These three areas are where
advancement in RS is most needed, as

discussed below.

New tools for data production
The first contribution of RS to regula-
tory decisions is to provide tools to pro-
duce data. The importance of the tools
is abundantly shown by the case of the
drug thalidomide, whose teratogenic-
ity became detectable only after it was
tested in sensitive animals such as rab-
bits.? Development of reliable tools for
data production is a valuable practice
in RS. 7

In recent years, the utilities of new
tools such as biomarkers, adaptive
designs, and model-based systems to
improve efficiency of drug development
have been explored.! In developing these
new types of tools based on the latest
advancement in related sciences, collab-
oration among all stakeholders, includ-
ing those in academia, industry, and
regulatory agencies, is especially impor-
tant, For example, regarding the use of
biomarkers in drug development, Japan’s
Pharmaceuticals and Medical Devices
Agency (PMDA) has conducted active
formal and informal discussions with all
stakeholders both within the PMDA and
at conferences and has reached out inter-
nationally to other regulatory agencies
such as the FDA and the EMA. Regu-
latory agencies should remain current
with the latest science to establish tools
that are widely acceptable in the field of
drug regulation.

Data assessment

One of the major responsibilities of regu-
latory agencies is to assess submitted data.
The second major contribution of RS
takes place here. Usually, reviewers pre-
dict and evaluate a candidate drug’s effects
on the sample/patient population and its
impact on society as a whole. This process
involves many stages of evaluation, from
direct assessment of data to more indirect
appraisal of social impacts.

The data are evaluated to determine
how much relevance they have to a
drug’s potential impact on patients or
the society. A sizable difference in a

1Pharmaceuticals and Medical Devices Agency, Tokyo, Japan. Correspondence: T Tominaga {tominaga-

toshiyoshi@pmda.go.jp}
doi:10.1038/clpt.2011.89
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drug’s pharmacokinetic profiles between

two populations can be judged to be of

little significance if the drug has a wide
therapeutic range and safety margin,
although the finding may be interesting
in terms of the traditional science, On
the other hand, a finding that there is no
difference in pharmacokinetic profiles
between populations, if used as a basis
of the drug’s bridging strategy according
to the International Conference on Har-
monisation of Technical Requirements
for Registration of Pharmaceuticals for
Human Use (ICH) E5 guideline,® would
contribute to confidence in the extrapo-
lations of the data.

One of the challenges for the regula-
tors, and hence for RS, is improving the
accuracy of evaluation. For instance;
the current trend of global drug devel-
opment necessitates basing an optimal
dose on foreign clinical data® because it
has become difficult to conduct a dose-
finding study in each region. Clearly
RS is tasked with establishing a better
extrapolating method to determine the
optimal dose from foreign populations’
data. To meet this challenge, Japan’s
Ministry of Health Labor and Welfare
(MHLW) and the PMDA, along with
the Chinese and Korean drug regula-
tory authorities (State FDA and Korea
FDA), organized a research group in

- 2008 to study ethnic factors in three East
Asian populations and Caucasians.” The
results of the research will provide RS
with insights into ethnic factors, which
should help to establish better evalnation
techniques for global clinical data and
more effective drug development strate-
gies for East Asjan populations.

Another challenge is that evaluation
must often be made using limited data.
For example, sample sizes in clinical tri-
als usually cannot be large enough to

* afford the level of statistical exactness
needed to examine a safety risk with an
extremely low event ratio (e.g., Stevens-

_Johnson syndrome). In recent Japanese
experience, data from approximately
10,000 young patients in the postmar-
ket epidemiological study of oseltamivir
phosphate were not sufficient to define
a causal relationship between the sub-
stance and abnormal behaviors with
statistical significance. Based on the

Products of
science

{(Substances,

knowledge,
infarmation)

Regulatory science brigge

Figure 1 The regulatory sclence“bridge”as a means to introduce products of science to patients and to
sodety. Regulatory sclence performs three functions: providing tools for data production, a basis for data
assessment, and methods for balancing various factors. All three functions are indispensable to a proper
Introduction of a new product of sclence (here, “Drug A").

tendency the study found, however, the
MHIW considered whether to regulate
the flu drug’s use in minors over 10 years
of age more strictly and decided not to.
Advances in RS are expected to provide
a scientific basis for making this type of
difficult regulatory decision.

Balancing various factors

A final component of RS is how we
should, or can, take so many factors into
consideration for regulatory decisions.
The case of rosiglitazone,® mentioned
in the introductory paragraph, is not the
only example of the difficulty of striking
a good balance between the benefits and
risks of drugs. The final stage of the new
drug application review is one of the best
examples of this process. As suggested by
22008 PMDA guideline,!® drug review-

ers are required to take multiple view- |

points regarding the drug candidate’s
benefit-risk balance, data reliability,
development strategy, efficacy evidence,
risk signals, risk management, and social
needs. The EMA recently published a
report on the current status of quanti-
tative as well as qualitative benefit-risk
assessment.!! These efforts show that the
regulators’ needs and the expectation of
RS to provide dependable methods of
balancing are apparent.

To meet this multidisciplinary chal-
lenge, what is expected of RS is to
provide an arena of discussion where
scientists from various fields can gather

and discuss factors that can influence
regulatory decisions. When the regu-
latory decision-making process of bal-
ancing various factors is understood and
critically reviewed by a wide audience, a
consensus should emerge regarding the
future direction of regulation.

Conclusion

In advancing RS on the three fronts
described above—providing the tools for
data production, providing a basis for -
data assessment, and balancing the vari-
ous factors involved in the decision—the
role of the regulatory authorities should
be emphasized. The agencies should
make their decision-making process
transparent so that those working in
the fields of traditional sciences and
involved in medical practice, as well as
those in drug development, can under-
stand the character of RS and what is
required for regulatory approval. Further
collaboration among all stakeholders is
indispensable to building a stronger and
more complete RS bridge, as shown in
Figure 1.

In October 2010, the Regulatory Sci-
ence Research Division of the PMDA
was established with the aim of enhanc-
ing the transparency of the agency’s deci-
sion-making policy and strengthening
in-house research activities on RS. The
Society for Regulatory Science of Medi-
cal Products, also established in October
2010, facilitates open discussion of RS

VOLUME 90 NUMBER 1 | JULY 2011 | www.nature.com/cpt
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among academia, industry, and regula-
tory agencies. These efforts in Japan will
contribute to advancing the field.

At the PMDA, we are making efforts
to promote RS collaboratively for bet-
ter public health and look forward
to reporting our achievements in the
near future. '
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