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Summary

Research by Ron Fouchier and Yoshihiro Kawaoka marked the beginning of a “Research
Enterprise” creating mammalian-airborne-transmissible highly-pathogenic avian-influenza
viruses. For the sake of brevity, they will be called matHPAI. At present, likely more than ten
laboratories are creating or researching matHPAI live viruses. While most of our concern has
focused on matHPALI, the recent de novo creation of horsepox virus, an orthopoxvirus related to
smallpox virus, is also of highly worrisome.

Both these viruses are examples of lab-created potential pandemic pathogens (PPPs), which
bring up questions reflecting our concerns: Should details of this dual use research be published?
Could lab-created PPPs be accidentally released from a laboratory and seed a human pandemic?
Could they be employed as biological weapons?

The probability of accidental release into the community from one of the laboratories in the
matHPAI Research Enterprise is uncomfortably high. For these and other lab-created PPPs, just
one or a few laboratory-infected researchers could seed an outbreak or a pandemic. Concern over
a pandemic from a Research Enterprise laboratory release should rival our grave concern over a
natural pandemic as the likelihood of both are similar. Furthermore, a laboratory worker with
hostile intent could introduce a PPP into the community.

This is not a problem for future consideration, it is upon us now. There is urgent need for
international oversight and regulation of this research.

The BWC States Parties may not believe it to be within the BWC mandate to oversee academic
research whose goal is public health. However, if the Parties decide this is within its mandate
under Article XII of the BWC, it could speed up the enactment of guidelines and regulations. At
the very least, the BWC Parties could and should be the catalyst to launch discussions for a
different international treaty on oversight and regulation of this dangerous research, perhaps even
banning some research. In the meantime, since enacting new treaties is an uncertain and long
process, the BWC Parties should work to pass legislation in their own nations.



Background and Commentary

In 2012, Fouchier published® the creation of mammalian aerosol-transmissible H5SN1 avian
influenza virus (matH5N1). This virus is responsible for bird flu outbreaks in Asia, and it kills
60% of poultry workers who become infected through close contact with infected poultry.

The Fouchier research along with that of Kawaoka? marked the beginning of the “Research
Enterprise” for creating matPPPs in the laboratory. Subsequently in 2013, letters to the journals
Science and Nature,®* twenty-two virologists notified the research community of their interest in
creating airborne-transmissible strains of the also deadly H7N9 Asian influenza virus.

A 2015 commentary® submitted to the U. S. National Science Advisory Board for Biosecurity
(NSABB) identified at least 35 publications from laboratories, mostly in Asia, where matHPAI
and other influenza viruses were created or researched. Now, there is likely more published
research, and many unpublished research projects are likely underway.

(1) Should details of this dual use research be published?

The methods to create these airborne-transmissible viruses are straight-forward and could be
reproduced by researchers not highly skilled in molecular virology. Furthermore, skilled
molecular virologists could re-create these viruses by directly making the genetic modifications
in the laboratory. Re-creating matHPAI and other PPPs brings up the serious biosecurity
concern of their use for hostile purposes.

Criteria®, established in 1982, for making decisions about publication of dual use research, have
been applied recently by Relman’ to lab-created PPPs. The criteria as described by Relman are:

“[Four] criteria to define research for which communication ought to be limited (all of which must be
met): (1) research with dual use or military applications, (2) research with a short time to such
applications, (3) research when dissemination could give short-term advantage to adversaries, and (4)
research when the information was believed not to be already held by adversaries.”

For some matHPA\s, the dual use concern is now moot, as details needed for airborne
transmission in mammals have already been published.

The recent publication providing the details of the de novo creation of horsepox virus is of great
concern, as the methods could be used to resurrect the smallpox virus. Smallpox ravaged the
world until it was eliminated in 1980. As Koblentz has pointed out®: “The synthesis of horsepox
virus takes the world one step closer to the reemergence of smallpox as a threat to global health
security.” The international community must do whatever is possible to prevent the re-
emergence of smallpox.

(2) Could a release from the laboratory into the community seed a pandemic?

A calculation®of the probability of release from a single lab in the Research Enterprise in a single
year was found to be 0.20%. For ten labs in the Research Enterprise carrying out research for ten
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years, the probability of release from one of the labs is about 10 x 10 x 0.20% = 20%, an
uncomfortably high number.

Lipitch® and Merler!! estimate the probability of a pandemic from a laboratory release ranges
from 5% to 50%. Using an intermediate value in that range, 25% or 0.25, the probability of a
pandemic in ten years from the Research Enterprise is the probability of release times the
probability that a release leads to a pandemic, which is 0.25 x 20% x 0.25 = 5%. The likelihood
of a natural pandemic in the next ten years is about 31% *2. Therefore, concern over a pandemic
from a Research Enterprise laboratory release should rival our grave concern over a natural
pandemic.

Are lab-created potential pandemic pathogens biological weapons?
The possibility has been raised that matHPAIs could be used as biological weapons.

For instance, in a 2012 Comment in the science journal Nature'®, the NSABB voiced their
concern:

“Dual use is defined as research that could be used for good or bad purposes. We are now confronted by a
potent, real-world example...If influenza A/H5N1 virus acquired the capacity for human-to-human spread
and retained its current virulence, we could face an epidemic of significant proportions...Recently, several
scientific research teams have achieved some success in modifying influenza A/H5N1 viruses such that
they are now transmitted efficiently between mammals, in one instance with maintenance of high
pathogenicity...these scientific results also represent a grave concern for global biosecurity, biosafety and
public health. Could this knowledge, in the hands of malevolent individuals, organizations or governments,
allow construction of a genetically altered influenza virus capable of causing a pandemic? ...Our concern is
that publishing these experiments in detail would provide information to some person, organization or
government that would help them to develop similar mammal-adapted influenza A/H5N1 viruses for
harmful purposes.”

Another concerned voice is found in a lead editorial in the journal Science!* by Nobel Laureate
Paul Berg:

“Recent research with a highly pathogenic influenza virus has highlighted the importance of this issue.
Reviews of the influenza research concluded that given “the risk of accidental or malicious release,” the
benefits of such studies must be well justified. Thus, specific guidelines must be enforced to thwart not
only intentionally harmful outcomes but accidental releases as well... Earlier this year, the NSABB was
embroiled in a high-profile decision regarding the publication of research on enhanced transmissibility of
the avian H5N1 influenza virus. The principal concern was that publishing such findings might embolden
those with sinister motives to use that information to create a worldwide pandemic.”

The phrases “malevolent individuals, organizations or governments,” “intentionally harmful
outcomes,” and “sinister motives” describe employment of these lab-created pathogens as
biological weapons.
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The Biological Weapons Convention®® was written with a focus on military tactical biological
weapons, where significant quantities would usually be employed. Article I of the convention
speaks to this focus:

“Article 1

Each State Party to this Convention undertakes never in any circumstances to develop, produce,

stockpile or otherwise acquire or retain:

(1) Microbial or other biological agents, or toxins whatever their origin or method of production, of types
and in quantities that have no justification for prophylactic, protective or other peaceful purposes;

(2) Weapons, equipment or means of delivery designed to use such agents or toxins for hostile purposes or
in armed conflict.”

For lab-created PPPs, any quantity, however small, could seed an outbreak or pandemic. In this
circumstance, development also implies production and stockpiling, since a single vial and one
to a few infected individuals is all that is necessary to launch an attack.

From a military tactical point of view, however, lab-created PPPs would not be good biological
weapons as they would boomerang back on the attackers, since they are highly transmissible.
Nonetheless, a suicidal terrorist group or a desperate State might employ them as a last resort, or
threaten to employ them as a means of extortion.

Call for action from the Parties to the BWC

When Fouchier and Kawaoka carried out their research, it was unlikely that biological weapons
even crossed their minds. Since that possibility has now been brought up, researchers who are
creating PPPs must take into account the biological weapons risk of dual use information and
laboratory release of their pathogens. If there is little public-health benefit or little defense
rationale for particular research, the Parties to the BWC should question whether it is biological
weapons development and act accordingly.

This is a complex issue. The question of what constitutes biological weapons development is
complicated. Many biodefense activities of the U.S Department of Homeland Security’s
proposed and now abandoned National Biodefense Analysis and Countermeasures Center would
be considered biological weapons development. As pointed out in a letter'® in the journal Politics
and the Life Sciences: "Taken together, many of the [proposed] activities...— most particularly
the “‘Store, Stabilize, Package, Disperse’” sequence and the ‘‘Computational modeling of
feasibility, methods, and scale of production’’ item — may constitute development in the guise
of threat assessment, and they certainly will be interpreted that way."

Recent articles directed to the Eighth BWC Review Conference (for instance, see here, here,
here, here, and here)"1819 2021 ca|| for the Parties to intensify their focus on new science and
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technology that could lead to violations of the BWC. Lab-created PPPs, particularly matHPALI,
because they are already present in laboratories around the world, are an urgent focus.

Article XII of the BWC calls for

“review [0f] the operation of the Convention...assuring that the purposes of the preamble and the
provisions of the Convention...are being realized. Such review shall take into account any new scientific
and technological developments relevant to the Convention.”

Hopefully, the States Parties to the BWC will set in motion a process for overseeing relevant
new research and technologies. If the Parties decide lab-created PPPs are within its mandate
under Article XII of the BWC, it could speed up the enactment of guidelines and regulations. At
the very least, the Parties should be the catalyst to launch discussions for a different international
treaty on oversight and regulation of creation and research on highly dangerous agents. In the
meantime, since enacting new treaties is an uncertain and long process, Parties to the BWC
should pass legislation in their own nations.

1 Herfst S, Schrauwen EJ, Linster M, Chutinimitkul S, de Wit E, Munster VJ, Sorrell EM, Bestebroer TM, Burke DF,
Smith DJ, Rimmelzwaan GF, Osterhaus AD, Fouchier RA. Airborne transmission of influenza A/H5N1 virus between
ferrets. Science. 2012 Jun 22;336(6088):1534-41. doi: 10.1126/science.1213362

2 Masaki Imai, Tokiko Watanabe, Masato Hatta, Subash C. Das, Makoto Ozawa, Kyoko Shinya, Gongxun Zhong,
Anthony Hanson, Hiroaki Katsura, Shinji Watanabe, Chengjun Li, Eiryo Kawakami, Shinya Yamada, Maki Kiso, Yasuo
Suzuki, Eileen A. Maher, Gabriele Neumann & Yoshihiro Kawaoka. Experimental adaptation of an influenza H5 HA
confers respiratory droplet transmission to a reassortant H5 HA/H1N1 virus in ferrets. Nature. 2012 May
2;486(7403):420-8. doi: 10.1038/nature10831

3 Fouchier RA, Kawaoka Y, Cardona C, Compans RW, Garcia-Sastre A, Govorkova EA, et al. Gain of-function
experiments on H7N9. Science. 2013 Aug 9;341(6146):612-3. doi: 10.1126/science.341.6146.612

4 Fouchier RA, Kawaoka Y, Cardona C, Compans RW, Fouchier RA, Garcia-Sastre A, et al. Avian flu: gain-of-function
experiments on H7N9. Nature. 2013 Aug 8;500(7461):150-1. doi: 10.1038/500150a.

5 Klotz LC. The Potential Pandemic Influenza Research Enterprise. https://armscontrolcenter.org/wp-
content/uploads/2017/03/The-Potential-Pandemic-Influenza-Research-Enterprise-submitted-version.pdf

6 Panel on Scientific Communication and National Security. Committee on Science, Engineering, and Public Policy:
National Academy of Sciences, National Academy of Engineering. Institute of Medicine. Scientific Communication
and National Security, NATIONAL ACADEMY PRESS Washington, D.C. 1982

7 Relman DA. "Inconvenient truths" in the pursuit of scientific knowledge and public health. ) Infect Dis. 2014 Jan
15;209(2):170-2. doi: 10.1093/infdis/jit529. Epub 2013 Oct 7.

8 Koblentz GD. The De Novo Synthesis of Horsepox Virus: Implications for Biosecurity and Recommendati for
Preventing the Reemergence of Smallpox. Health Secur. 2017 Aug 24. doi: 10.1089/hs.2017.0061. [Epub ahead of
print]

9 Klotz LC1, Sylvester EJ. The consequences of a lab escape of a potential pandemic pathogen. Front Public Health.
2014 Aug 11;2:116. doi: 10.3389/fpubh.2014.00116

10 Lipsitch M1, Cohen T, Cooper B, Robins JM, Ma S, James L, Gopalakrishna G, Chew SK, Tan CC, Samore MH,
Fisman D, Murray M. Transmission dynamics and control of severe acute respiratory syndrome. Science. 2003 Jun
20;300(5627):1966-70. Epub 2003 May 23. See Figure 4a.



11 Merler S, Ajelli M, Fumanelli L, Vespignani A. Containing the accidental laboratory escape of potential pandemic
influenza viruses. BMC Med. 2013 Nov 28;11:252. doi: 10.1186/1741-7015-11-252.

12 The yearly probability of a natural pandemic may be estimated as follows: The number of years that have passed
since the beginning of 1920 until September 8, 2017 = 97.77 years. (The proper starting date is 1920, just after the
first pandemic, the 1918 pandemic flu. Any other starting date would be arbitrary.) There have been three
pandemics since 1920: 1957, 1968 and 2009. Thus, the probability of a pandemic in any one year is (3 pandemics) /
(97.7 years) = 0.031 per year. In ten years, the probability of a natural pandemic is about 10 x 0.031 = 0.31 or 31%.
13 Berns KI1, Casadevall A, Cohen ML, Ehrlich SA, Enquist LW, Fitch JP, Franz DR, Fraser-Liggett CM, Grant CM,
Imperiale MJ, Kanabrocki J, Keim PS, Lemon SM, Levy SB, Lumpkin JR, Miller JF, Murch R, Nance ME, Osterholm
MT, Relman DA, Roth JA, Vidaver AK. Policy: Adaptations of avian flu virus are a cause for concern. Nature. 2012
Jan 31;482(7384):153-4. doi: 10.1038/482153a.

14 Berg P. The dual-use conundrum. Science. 2012 Sep 14;337(6100):1273. doi: 10.1126/science.1229789.

15 Convention on the Prohibition of the Development, Production and Stockpiling of Bacteriological (Biological) and
Toxin Weapons and on Their Destruction. Signed at London, Moscow and Washington on 10 April 1972. Entered
into force on 26 March 1975. Depositaries: UK, US and Soviet governments

16 Leitenberg M, Leonard J, Spertzel R. Biodefense crossing the line. Politics Life Sci. 2003 Sep;22(2):2-3. Epub 2004
May 17.

https://www.cambridge.org/core/journals/politics-and-the-life-sciences/article/biodefense-crossing-the-
line/90D06BF7F39C57FES5DEASD2AF95A329

7 Tarini G. Keeping the Biological Weapons Convention relevant. Bulletin of the Atomic Scientists, 1 November
2016

18 Lentzos F and Koblentz GD. /t’s time to modernize the bioweapons convention. Bulletin of the Atomic Scientists, 4
November 2016

1% Koblentz G and Lentzos F. 21st century biodefence: Risks, trade-offs & responsible science. ILP| Weapons of Mass
Destruction Project, International Law and Policy Institute

20 Beerli C. Biological Weapons Review Conference: ICRC statement. International Committee of the Red Cross, 08
November 2016

21 Meier O, Governance or Arms Control? The Future of the Biological and Toxin Weapons Convention. Global
Memo, Council of Councils Oct 26, 2016



