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RESEARCH FUNDING

A Framework for Decisions About
Research with HPAI H5N1 Viruses

Amy P. Patterson,' Lawrence A. Tabak,' Anthony S. Fauci,’ Francis S. Collins,' Sally Howard?

ince it appeared in Hong Kong in

1997, the highly pathogenic avian

influenza (HPAT) H5N1 virus has pre-
sented a persistent threat to public health and
agriculture. Worldwide, hundreds of mil-
lions of birds have died as a result of infec-
tions or culling to prevent further spread of
outbreaks among domestic flocks (7). HPAI
HSN1 has caused severe respiratory illness
and death in a relatively small number of
humans—primarily those who have worked
in direct contact with infected poultry (2).
Of the ~600 laboratory-confirmed human
cases from 2003 to the present, nearly 60%
were fatal. At present, the virus does not
appear well-adapted for sustained trans-
mission among mammals by
respiratory droplets. How-
ever, if the viruses occurring
in nature were to become
readily transmissible among

among certain mammals and, therefore, per-
haps among humans. However, the genera-
tion of these strains raised safety and secu-
rity concerns centered on whether the engi-
neered strains could be released accidentally
or used nefariously to threaten public health
or national security. They triggered a global
discussion regarding the benefits and risks
of funding, conducting, and publishing these
types of gain-of-function studies.

As a result, members of the influenza
research community initiated a voluntary
moratorium on gain-of-function studies
involving HPAI H5N1 mammalian trans-
missibility (5, 6). This pause allowed for
intense discussions of the risks and benefits

CRITERIA FOR GUIDING HHS FUNDING DECISIONS FOR
CERTAIN H5N1 GAIN-OF-FUNCTION RESEARCH PROPOSALS

«Such a virus could be produced through a natural evolutionary process.

The U.S. Department of Health and Human Ser-
vices unveils a Framework for funding decisions
about highly pathogenic avian influenza H5N1
research.

guiding funding decisions on individual
proposals involving HPAI H5N1 research
with specific attributes. The Framework
aims to ensure a robust review of research
proposals—before making a funding deci-
sion—that considers the scientific and pub-
lic health benefits of the proposal, the bio-
safety and biosecurity risks associated with
the proposal, and the appropriate risk miti-
gation measures required for such research.
In November 2012, a draft version of this
Framework was presented to the National
Science Advisory Board for Biosecurity
(NSABB) for its consideration and subse-
quently posted for public comment.

HHS also sought international and mul-
tidisciplinary perspectives at a
workshop held in Maryland on
17 and 18 December 2012 (9).
Participants discussed the risks
and benefits of HPAT H5NI1

mammals, they could pose

«The research addresses a scientific question with high significance to public health.

gain-of-function research, the

the risk of a pandemic.
Research aimed at under-

«There are no feasible alternative methods to address the same scientific question in a
manner that poses less risk than does the proposed approach.

biosafety conditions that should
be in place for conducting such

standing the host adapt-

ability and transmission of ~ Managed.

«Biosafety risks to laboratory workers and the public can be sufficiently mitigated and

research, and the importance
of international cooperation in

HPAI H5N1 virus is a public

«Biosecurity risks can be sufficiently mitigated and managed.

preventing future pandemics.

health imperative. Interna-
tionally, scientists are seek-

«The research information is anticipated to be broadly shared in order to realize its
potential benefits to global health.

Some expressed concerns that
the information generated by

ing insights that will enable
more effective surveillance
capabilities, vaccines, and
therapies, as well as a foundation for inno-
vative public health solutions in the future.
In 2011, two studies funded by the
National Institutes of Health (NIH), which
examined mammalian transmissibility of
HPAI H5N1, generated controversy (3,
4). Using a “gain-of-function” approach,
researchers engineered HPAI HSN1 viruses
to render them transmissible by respiratory
droplets among ferrets, an animal commonly
used to model human influenza infection.
These studies provided critical information
to scientists and public health officials by
demonstrating that HPAI H5N1 viruses can
mutate to enable them to spread efficiently
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«The research will be supported through funding mechanisms that facilitate appropriate
oversight of the conduct and communication of the research.

associated with the research and provided
governments and other funding organiza-
tions an opportunity to develop appropri-
ate oversight policies. The moratorium was
initially intended to last 60 days but was
extended for 1 year. Recently, the signatories
have announced an end to the moratorium
for scientists with appropriate facilities and
national oversight (7). They urged scientists
to continue the research pause if they are
working in countries that had not yet final-
ized the appropriate conditions for conduct-
ing HPAT H5N1 transmission research.

The U.S. Department of Health and
Human Services (HHS) has grappled with
the challenge of how best and, indeed,
whether to support certain types of HPAI
H5N1 gain-of-function research (8).
Toward this end, HHS has developed a
Framework (www.phe.gov/S3/dualuse) for

this research could enable oth-
ers to replicate the studies under
less-than-ideal biosafety condi-
tions or for malevolent purposes. Although
it was generally noted that gain-of-function
studies will provide important scientific
insights, there was debate over how readily
and directly this information can be applied
to vaccine development or surveillance
efforts, at least in the near term.
Commenters noted that while gain-of-
function experiments that enhance viru-
lence or alter host range of HPAI H5N1
are concerning, it is conferring the abil-
ity to efficiently spread among mammals
by respiratory droplets that raises the most
concern and warrants special consideration
prior to funding. This and other input was
instrumental in finalizing the HHS Frame-
work. In developing the Framework, HHS
has considered several key questions: Is this
subset of gain-of-function experiments nec-
essary to address the public health threat
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posed by HPAI H5N1 viruses? Would dis-
continuing this type of research introduce
new risks by compromising our ability to
prepare for and respond to influenza out-
breaks? Should such research be supported
by HHS and its funding agencies? If so,
under what biosafety conditions should this
research be conducted? In considering these
questions, a number of important principles
have emerged.

First, open communication of research
methodologies and results is a hallmark of
the life sciences and of the research that
HHS and its agencies support. Widespread
dissemination of research results allows
rapid and sustained scientific progress and
facilitates full realization of the associated
public health benefits. As hypotheses and
conclusions are validated or repudiated,
our knowledge base is expanded, laying the
foundation for new therapeutics and other
applications. Therefore, HHS will only
fund research that is reasonably anticipated,
at the proposal stage, to generate informa-
tion that can be broadly shared and openly
communicated.

Second, HPAI H5N1 research involving
transmission among mammals by respira-
tory droplets must address a scientific ques-
tion with high significance to public health.
HHS is a strong supporter of fundamental
research, which may add to our understand-
ing of basic biological processes and often
contributes to new innovations and tech-
nologies. However, because HPAI H5N1
gain-of-function research of this type may
involve a higher level of risk than other
areas of study, it is important that the fun-
damental questions to be addressed by the
research not only have high scientific merit
but can be reasonably anticipated to gener-
ate information that will ultimately advance
public health. Before committing to a gain-
of-function approach that brings with it cer-
tain risks, researchers should explore alter-
native methods for addressing the same sci-
entific question in a manner with the fewest
attendant risks.

Third, the biosafety and biosecurity risks
associated with a research project must be
manageable. With its principal mission to
protect and promote public health, HHS
must, out of necessity, support some scien-
tific research that involves a certain level of
inherent risk but that is nevertheless essen-
tial for our health and well-being. Further-
more, HHS should only support propos-
als through funding mechanisms that allow
implementation of additional risk mitigation
measures as appropriate.

Like all proposals submitted to HHS
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funding agencies, HPAT HSN1 gain-of-func-
tion proposals are subjected to peer review
to assess scientific merit. In addition, this
research falls within the scope of the U.S.
Government Policy for the Oversight of Life
Sciences Dual Use Research of Concern
and thus undergoes an initial and periodic
review for dual use potential (/0). The new
HHS Framework requires additional fund-
ing agency and department-level review for
research proposals that are anticipated to
generate HPAT H5N1 viruses transmissible
among mammals by respiratory droplets.
The Framework lists seven criteria (see
the table), all of which must be met for such
research proposals to be acceptable for HHS
funding. The funding agency will assess
whether proposed research meets these cri-
teria and, if so, will submit the proposal for
additional HHS-level review. The depart-
ment-level review will bring to bear mul-
tidisciplinary expertise—including public
health, scientific, security, intelligence, and
countermeasures—in assessing the risks
and benefits of the proposal and will also
consider the proposal within the context of
the broader HHS influenza research port-
folio. Other federal departments and agen-
cies; external advisory bodies—such as the
NSABB, the NIH Recombinant DNA Advi-
sory Committee (RAC), and the National
Biodefense Science Board; and nongov-
ernmental experts—may be consulted. The
department-level review will determine the
appropriate risk mitigation measures and
whether a given proposal is acceptable for
HHS funding. Research proposals that do
not meet the seven criteria or involve risks
that cannot be adequately mitigated will
not receive HHS funding. Characterization
studies of naturally occurring HSN1 viruses
are not subject to this review Framework.
HPAI H5N1 research, in common with
other life-sciences research, is subject to
guidelines, policies, laws, and international
agreements that govern biosafety, physical
security, personnel reliability, informational
risks, and nonproliferation (/7). Such over-
sight is aimed at managing risks throughout
the course of the research. Risks associated
with infectious disease research cannot be
eliminated entirely. However, they can be
managed, and as the risk-benefit landscape
changes, our policy response must also
change as necessary. In this regard, the Cen-
ters for Disease Control and Prevention has
sought public comment regarding whether
certain HPAI H5N1 viruses should be reg-
ulated as an HHS Select Agent, as well as
whether any special precautionary measures
(i.e., biosafety containment and practices)
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are necessary (12).

The NIH RAC has also recently recom-
mended additional enhancements to bio-
safety level 3 containment and practices
for work with HPAT H5N1 viruses that are
transmissible among mammals by respira-
tory droplets (13). The NIH Guidelines for
Research Involving Recombinant DNA Mol-
ecules (14) have been amended to include
these measures.

Science is unpredictable, and not all
research results can be anticipated. The
HHS Framework aims to ensure consid-
eration, at the outset, of gain-of-function
research proposals that may generate HPAI
HS5NI1 viruses that are transmissible among
mammals by respiratory droplets and to
make the most-informed decisions possi-
ble about whether and how to support and
conduct this research. The HHS Framework
will be evaluated over time and adapted to
ensure that critical research needs are being
met and that risks are managed appropri-
ately. HHS will continue to engage in the
collective global effort to identify the best
path forward so that important research
addressing this critical public health con-
cern can continue in the most responsible
manner possible.
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