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The purpose of this study is to present an argument for the expansion of the Emergency
Use Authorization beyond the current scope of threats that cover chemical, biological,
radiological, or nuclear agents and to include instruments of war or terrorism (explosive devices
or agents), or hazards which cause or threaten to cause massive physical trauma. A literature
search using PubMed, the Defense Technical Information Center, and Google Scholar identified
26 articles from January 1982 to December 2014 that examined the effects of blast as an
instrument of war on combat casualty care. An assessment was made of each article that
included a medical product in either pre-clinical or clinical trial status, a medical product that the
Food and Drug Administration approved for another indication other than a particular trauma
indication, or a product approved by a foreign regulatory entity. The results show a major gap in
the Emergency Use Authorization that requires expansion to allow the Food and Drug
Administration to grant authorization for an unapproved medical product (or unapproved use of
an approved product) that is the best available medical countermeasure for trauma care.
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Introduction
Protecting the health of United States (U.S.) service members is vital to US national
security interests. Significant progress has been made in increasing the survival rate of U.S.
forces in the Iraq and Afghanistan wars following combat injury; nevertheless, there are combat
fatalities with wounds that were potentially survivable if U.S. military medical forces had better
medical products and more operational control of those products. The U.S. Department of
Defense has mandated preferential use of medical products approved by the U.S. Food and Drug
Administration for general commercial marketing, when available, to treat U.S. forces in theaters
of combat operations (U.S. Department of Defense, 2008). Such policy was mandated by
Executive Order 13139 (1999) that requires the United States Government to provide military
personnel with safe and effective vaccines, antidotes, and treatments that will negate or minimize
the effects of health threats and that the United States Government will administer products
approved for their intended use by the Food and Drug Administration.
There are provisions for the use of medical products not yet approved by the Food and
Drug Administration; however, it is arguable that such provisions, as they exist, fail to provide
the essential protection of the health and safety of US forces in theaters of combat. It becomes
even more problematic when in the recent wars in Iraq and Afghanistan, due to multi-national
military forces acting in a collation, US combat casualties may be treated in multi-national
medical facilities, by foreign military providers, and with the most efficacious products not
approved by the Food and Drug Administration but approved by foreign regulatory entities.
Under section 564 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 360bbb-3),
an Emergency Use Authorization grants the Food and Drug Administration authority to permit
the emergency use of a medical product that, although not approved for use generally or not
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approved for the particular use in question, is the best available product to deal with the
emergency (Nightingale, Prasher, & Simonson, 2007). The emergency is restricted to events
caused by chemical, biological, radiological, or nuclear agents. There, nonetheless, exists a
critical and unfortunate limitation in the Food and Drug Administration’s authority to permit
emergency use of medical products in prevention, diagnosis, or treatment during major public
health emergencies that goes beyond the spectrum of chemical, biological, radiological, or
nuclear agents. Specifically, section 564 permits the Food and Drug Administration, under the
principle of the best available product, to intervene with that product in a chemical, biological,
radiological, or nuclear emergency; nevertheless, this section does not extend to all hazards in
medical emergencies. Instead, the authority is expressly available and delimited to medical
intervention to deal with mass casualties that result from chemical, biological, radiological, or
nuclear disasters.
Therefore, there is a current exclusion, or gap in section 564, that does not include
instruments of war or terrorism that consists of explosive devices which cause or threaten to
cause massive physical and/or psychological trauma. Does this gap in the Emergency Use
Authorization lead to unfortunate health consequences and a heightened risk to the medical
readiness of US military forces? In certain cases, the Emergency Use Authorization is an
essential tool which permits the Secretary of Defense to make a determination that a certain
chemical, biological, radiological, or nuclear agent threat on a particular occasion presents a
heightened risk to U.S. military forces. However, is the scope of the Emergency Use
Authorization statute too limited and thereby creates unnecessary risk to U.S. force health
protection and readiness? Among such agents of war are improvised explosive devices, which
have claimed many lives in the current conflicts in Iraq and Afghanistan. Principal examples
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where an Emergency Use Authorization could save lives in catastrophic and battlefield
emergency casualty care would include use of blood products to stop uncontrolled bleeding and
use blood products for resuscitation in trauma patients.
The purpose of this study is to present an argument for the expansion of section 564 of
the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 360bbb-3) beyond the current threat
scenario of chemical, biological, radiological, or nuclear agents to include instruments of war or
terrorism (explosive devices or agents), or hazards which cause or threaten to cause massive
physical trauma. The specific objectives of this study are to determine: (1) if a gap in the
Emergency Use Authorization results in potential risk for increased mortality among U.S.
military forces subject to combat trauma from blast forces beyond chemical, biological,
radiological, or nuclear agents; and (2) if there is a need for including a “all hazard” condition
which includes “instruments of war” to enhance National Security and enhance public health
preparedness.

Literature Review

Governing Authorities Regulating the Use of Medical Products
Health care providers have long recognized that there are promising drugs, biologic
products and devices that are not approved by the Food and Drug Administration, as well as
promising off-label uses of drugs, biologic products, and devices that are approved by the Food
and Drug Administration for other indications (Nightingale et al., 2007). Some unapproved or
off-label medical products may be the best therapeutic option available and a physician in
practice can prescribe an approved drug for an off-label use or an unapproved drug on a patient-
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by-patient basis (Nightingale et al., 2007). Large-scale use of unapproved drugs or off-label use
of approved drugs could only be provided under an Investigational New Drug status prior to the
availability of Emergency Use Authorizations. Hence, the only instrument initially available for
making products that were not Food and Drug Administration approved and available in an
emergency was an Investigational New Drug protocol or an Investigational Device Exemption
(Nightingale et al., 2007).
Currently, pursuant to section 564 of the Federal Food, Drug, and Cosmetic Act (21
U.S.C. § 360bbb-3), the Food and Drug Administration may approve medical products for use
generally, or for a particular use. Similarly, section 564 authorizes the Food and Drug
Administration to grant an Emergency Use Authorization for a medical product which, although
not approved for use generally, or not approved for the particular use in question, is the best
available product to address the emergency. More precisely for national security purposes, the
Emergency Use Authorization is an essential tool which permits the Secretary of Defense, to
render a determination that a specified chemical, biological, radiological, or nuclear agent or
agents, prompts a heightened risk to U.S. military forces. Such a determination provides the
opportunity for timely, practical medical use of the best available product for treatment and
prevention under emergency conditions. It also fills the void in the case of an absent Food and
Drug Administration approval, or where Food and Drug Administration approval does not cover
in terms of particular emergency use (Nightingale, et al., 2007).
Section 564 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 360bbb-3) was
amended by the Project BioShield Act of 2004. As amended, the Commissioner of the Food and
Drug Administration is authorized to override the unapproved status of a medical product, or to
override the limitations placed upon an approved medical product, in order to strengthen the
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public health protections against chemical, biological, radiological, or nuclear agents that may be
used to attack the American people or the U.S. armed forces (Nightingale, et al., 2007). The
exercise of authorization allows medical countermeasures to be used in an emergency to
diagnose, treat, or prevent serious or life-threatening diseases or conditions caused by such
agents, when there are no adequate, approved, and available alternatives. Such Emergency Use
Authorization candidates include products and uses that are not approved, cleared, or licensed
under sections 505, 510(k), and 515 of the FD&C Act.
Procedurally, Section 564(b)(1) of the Food, Drug and Cosmetic Act requires, as a
prerequisite to issuance of an Emergency Use Authorization, either the Secretary of Homeland
Security, the Secretary of Defense, or the Secretary of Health and Human Services, must declare
an emergency based on one of various criteria. Specifically, the Secretary of Homeland Security
must have declared the existence of or significant potential for a domestic emergency involving a
heightened risk of a specified chemical, biological, radiological, or nuclear agent(s) attack (Food
and Drug Administration, 2007). In like manner, as reported by Nightingale et al. (2007), the
Secretary of Defense bears the duty of determining the existence of or significant potential for a
military emergency, involving a heightened risk to United States military forces of attack with a
specified chemical, biological, radiological, or nuclear agent(s). Likewise, the Secretary of
Health and Human Services under section 319 of the Public Health Service Act can recognize
the existence of or significant potential for national security to be affected by a specified
chemical, biological, radiological, or nuclear agent or agents, or by a specified disease or
condition that may be attributable to such agent or agents (Nightingale et al., 2007).
Upon the declaration of an emergency sufficient to justifying a section 564 authorization
to use an unapproved medical product or an approved product for an unapproved use, the
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Assistant Secretary for Preparedness and Response under the Secretary of Health and Human
Services may convene the Emergency Use Authorization Working Group to provide expert
consultation and input on the information and data submitted to the Food and Drug
Administration, including eligible products and uses that may be effective to mitigate a disease
or condition caused by chemical, biological, radiological, or nuclear agents (Food and Drug
Administration, 2007). In such cases, a Food and Drug Administration regulated product,
including an Emergency Use Authorization product, or an approved, cleared, or licensed product
used to diagnose, treat, or prevent a disease or condition caused by such agent is evaluated under
the “effective” standard. It should be noted that the "may be effective" standard for Emergency
Use Authorizations requires a lower level of evidence than the "effectiveness" standard that Food
and Drug Administration uses for product approvals (Food and Drug Administration, 2007).
The Assistant Secretary for Preparedness and Response will review the exigencies of
feasibility and propriety of the emergency circumstances and in consultation with the Director of
the National Institutes of Health and the Director of the Centers for Disease Control and
Prevention, form the basis for deeming issuance of an Emergency Use Authorization to be the
appropriate action, assuming all other statutory criteria and conditions are satisfied (Institute of
Medicine, 2010). Thereafter, the Food and Drug Administration Commissioner determines
whether the specified product may be efficacious in diagnosing, treating, or preventing the
serious or life-threatening disease or condition referenced in the declaration of emergency. The
determination is based upon the totality of the scientific evidence, in that it can reasonably be
believed to be efficacious in diagnosing, treating, or preventing a serious or life-threatening
disease or condition caused by an agent authorized under section 564 (Institute of Medicine,
2010).
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An affirmative conclusion would form the basis upon which the Food and Drug
Administration Commissioner issues an Emergency Use Authorization, introducing into
interstate commerce the drug, device, or biological product, to be warranted in pursuit of remedy
and relief of the serious or life-threatening disease or condition caused by the chemical,
biological, radiological, or nuclear agent(s). Coupled with this evaluation is the determination by
the Food and Drug Administration Commissioner that the known and potential benefits of using
the product to diagnose, prevent, or treat the serious or life-threatening disease or condition (the
subject of the declaration), outweigh the known and potential risks of the product. In addition,
the Commissioner certifies that there is no adequate, approved, available alternative for the
identified serious or life-threatening disease or condition (Food and Drug Administration, 2007).
It should be noted that an Emergency Use Authorization has a one year, renewable
lifespan. On the other hand, the Emergency Use Authorization may be terminated at an earlier
point in time, upon consultation with the Secretary of Homeland Security or the Secretary of
Defense. Early termination of the authorization is based on whether the circumstances that
precipitated the declaration of an actual or potential emergency have ceased and sufficient
advance notice is provided to allow for disposition of product, labeling, or other information
related to an unapproved use of an approved product (Nightingale et al., 2007).
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Comparison of the Emergency Use Authorization to the Investigational New Drug,
Investigational Device Exception Protocol, and Off-Label Usage
Nightingale et al. (2007) report that in addition to the Emergency Use Authorization,
unapproved products may be available in an emergency through an Investigational New Drug
protocol or an Investigational Device Exemption. Then again, the Emergency Use Authorization
and Investigational New Drug and Investigational Device Exemption protocols are different
mechanisms, each with its own distinct statutory and regulatory requirements that vary with
particular circumstances such as the nature of the medical product or the size of the population to
be treated. Unlike the Emergency Use Authorization, the objective of the Investigational New
Drug and Investigational Device Exemption is to assess the safety and efficacy of an
investigational drug/biologic/device product while ensuring that human subjects are protected
during the research study of the investigational product (Pierson, 2007).
Investigational protocols specify requirements to ensure participant protection and the
validity of the data collected during the clinical trial. Hence, under the Investigational New Drug
and Investigational Device Exemption mechanism, the Food and Drug Administration must
review the protocol and agree that the study may proceed. Each protocol requires Institutional
Review Board review and approval; written, signed, and witnessed informed consent; all
investigators must be trained on the investigational protocol and research ethics and data
reporting requirements; monitoring and reporting of adverse events associated with the product is
required; and recordkeeping and access to distribution and administration records is required
(Nightingale et al., 2007).
The duration of approval of an Investigational New Drug or Investigational Device
Exemption protocol is usually the length of the clinical trial. On the other hand, the Emergency
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Use Authorization permits the public health system access to a larger array of medical products
during a declared emergency. The Emergency Use Authorization is intended to permit more
rapid utilization of a product compared to the Investigational New Drug or Investigational
Device Exemption approach. The Food and Drug Administration is required to review and
approve the request for Emergency Use Authorization; yet, an Institutional Review Board is not
required. Furthermore, written, signed and witnessed informed consent may or may not be
required at the discretion of the Food and Drug Administration Commissioner. Nonetheless,
distribution of information for healthcare professionals and recipients that contains product
safety, available alternative products, and the right to refuse administration of the Emergency
Use Authorization product is required. On the other hand, investigator training is at the
discretion of the Food and Drug Administration Commissioner as well as adverse event
monitoring and reporting and recordkeeping and access to product distribution and
administration records (Food and Drug Administration, 2007). The duration of approval for an
Emergency Use Authorization is up to one year from the date of the declaration of emergency or
for as long as the §564 emergency declaration is in effect, whichever is shorter.
Food and Drug Administration regulations governing the use of unapproved or off-label
new pharmaceuticals, biologics, and medical products, sets forth the prerequisite that such
products demonstrate their efficacy via randomized, placebo controlled, clinical trials (Pierson,
2007). Conversely, the Food and Drug Administration recognizes the imperfection of this
process and addresses the limited clinical safety data acquired through various vehicles. Such
vehicles include requiring post-marketing (Phase IV) studies in conjunction with practitioner
submitted MedWatch reports, by making an Investigational New Drug product available as
medical protection for life and safety in face of a lethal chemical, biological, radiological, or
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nuclear agent under the Emergency Use Authorization category, and by evaluating the labelling
information regarding the precise indications which govern the manner in which the devices,
drugs, or biologics can be safely and effectively used. Compliance with the precise labeling
instructions is considered by the Food and Drug Administration to be essential to safe and
effective utilization of the product for the exact medical indications.
As reported by Pierson (2007), off-label use refers to use of medical products in a manner
that is different and distinguishable from that specified in the labeling and is under a condition
where there is the potential for serious risk to health, safety, or welfare of a patient. The Food
and Drug Administration provides mechanisms for expansion to off-label use to address life
threatening or serious diseases or conditions, where no alternative exists and where there is no
time to obtain Food and Drug Administration approval (Pierson, 2007). Likewise, off-label use
is permissible for compassionate purposes, meaning where patients do not meet the clinical
investigation inclusion criteria and no alternative exists in face of serious diseases or conditions
which may be benefitted by the product (Pierson, 2007). It should be clear that it does not mean
the Food and Drug Administration has determined the off-label use to be adverse, improper,
illegal, or contraindicated. Thus, off-label uses cannot be considered unapproved, as they simply
have not been reviewed at all. Likewise it does not mean the use is investigational or
experimental use; thus it is not subject to the informed consent regulations governing
investigational drugs and devices. In fact, it should be noted that off-label use of medical devices
is an accepted part of the practice of medicine, and off-label Investigational New Drug uses have
resulted in discovery of new applications for existing drugs. Most treatment modalities that can
be used off-label are outside of the normally encountered situations. Nevertheless, off-label can
have both desirable and non-desirable results ranging from discomfort to a serious consequence.
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Thus solid medical rationale should support the off-label use, and a plan of action should be
executed for implementation in the event of a non-desirable situation. Nonetheless,
Investigational Device Exemption and Investigational New Drug trials are exempt from off-label
use.
Black-Box warnings indicate that the Food and Drug Administration has determined that
use of the drug carries adverse effects ranging from a significant risk of serious injury to
potential life threatening consequences (Pierson, 2007). The Food and Drug Administration
Black-Box warning should not be taken as a prohibition against its use, but should be used to
reinforce the need for the combat medic understand the potential problems and proceed with
heightened awareness and vigilance. Additionally, it should be noted that the approved label is
a function of the environment for which clinical trials were conducted to obtain product
approval.

The Military Use of Investigational Products in the Deployed Setting
Current regulations preclude the military use of products with Investigational New Drug
status without adherence to extant regulations applicable to clinical research with experimental
products as specified under the Federal Food, Drug, and Cosmetic Act, 21 U.S.C. § 50, subpart B
dated 2001. Additionally, as a prerequisite, the sponsor of the Investigational New Drug for
military use must submit to the Food and Drug Administration certain information pertaining to
the product and to the proposed clinical studies. Strict compliance with these procedural
prerequisites includes prior approval by an independent institutional review board, the collection
of informed consent, and thorough detailed recordkeeping associated with product usage and
logistics (Department of Defense Directive 6200.2, 2008). Adherence to the myriad of
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procedures and documentation steps can be difficult—if not impossible—to execute during
military operations.
In 1990, in response to a request from the Department of Defense, the Food and Drug
Administration published an interim rule which addressed the Department of Defense’s concerns
about the use of products with Investigational New Drug status in combat situations (Lemon,
Thaul & Fisseha, 2002). The interim rule, as provided, granted authority to the Food and Drug
Administration commissioner to waive the informed consent requirement upon submission of a
grant of waiver request from the Assistant Secretary of Defense for Health Affairs (Lemon et al.,
2002). However, as discussed by Lemon et al. (2002), the application of the interim rule was
subjected to the restriction of “use of an investigational drug (including an antibiotic or
biological product) in a certain protocol under an investigational new drug application.”
Furthermore, it was “limited to a particular military operation involving combat or the immediate
threat of combat” (Lemon et al., 2002). Thereafter, the interim rule was applied during the Gulf
War, thereby, allowing the use of pyridostigmine bromide and a botulinum toxoid vaccine as a
protective measure against the potential use of weaponized biological or chemical agents (Rettig,
1999).
When service members returned from the Gulf War deployment and reported medically
unexplained symptoms, the safety and efficacy of the vaccine and drug products used during the
war and the wisdom of Department of Defense’s use of the interim rule was called into question
by many (Lemon, et al., 2002). These negative perceptions, which may have been different had
there been credible evidence of the actual use of chemical or biological weapons by forces
opposing U.S. and allied personnel, sparked changes in the government’s policy regarding the
Investigational New Drug waiver. Partially because of concerns that grew out of the use of the
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interim rule during the Gulf War, the U.S. Congress passed the Strom Thurmond National
Defense Authorization Act for Fiscal Year 1999 (Strom Thurmond Act, 1998), whereby, the
authority to waive the informed consent requirement was vested solely with the President of the
United States. In accordance with the passage of the Strom Thurmond Act, the Food and Drug
Administration revoked the 1990 interim rule and established a new interim final rule outlining
the limited circumstances in which the President could waive the informed consent requirement.
Specifically: “if the President finds obtaining informed consent (1) not feasible; (2) contrary to
the best interests of the members; or (3) not in the best interests of national security” (Food and
Drug Administration, 1999).
The use of Investigational New Drugs or Investigational Device Exemptions by the
military in a combat theater of operations or in another deployed military environment presents
challenges to successful implementation. It must be noted that the applicable regulations that
governs the use of Investigational New Drugs and Investigational Device Exemptions is to build
a body of clinical scientific evidence of safety and efficacy necessary for the Food and Drug
Administration to make a determination of the medical product’s availability for interstate
commerce. Hence, for this purpose, the Food and Drug Administration requires a substantial
amount of pre-clinical data and well-controlled human clinical trials in the conduct of
Investigational New Drug protocols. Nevertheless, there are situations where the best medical
product available to U.S. military medical personnel may not be approved for use in the U.S. and
there may not be a market place demand in the U.S. for such a product. Such was the case with
tick-borne encephalitis vaccine (Rettig, 1999).
The Department of Defense was subsequently subjected to additional criticism for
breaching and failing to strictly adhere to the Food and Drug Administration guidelines for the
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many years of administration of the tick-borne encephalitis vaccine product which bore
Investigational New Drug status. The tick-borne encephalitis vaccine had been administered to
U.S. personnel who inspected military sites in the Soviet Union, where tick-borne encephalitis
was endemic.
The tick-borne encephalitis vaccine was developed by scientists from Austria and the
United Kingdom and had been widely used in Europe, but it had not been licensed for use in the
U.S. In 1993, the Armed Forces Epidemiological Board was asked to conduct an evaluation and
make a recommendation regarding the use of the tick-borne encephalitis vaccine (for which the
U.S. Army held an Investigational New Drug application) (Rettig, 1999). Upon evaluation, the
Armed Forces Epidemiological Board determined and recommended that the vaccine against
tick-borne encephalitis be used under Investigational New Drug protocol with informed consent
to protect military personnel with significant potential for exposure to tick-borne encephalitis
(Rettig, 1999).
In 1996, the Assistant Secretary of Defense for Health Affairs issued the Department of
Defense policy regarding the use of a vaccine against tick-borne encephalitis and instructed that
the tick-borne encephalitis vaccine should be offered to personnel at very high risk of tick
exposure (Rettig, 1999). This limited instruction expressly provided that tick-borne encephalitis
vaccine should not be used to routinely immunize all Department of Defense personnel and
should be offered to soldiers deployed to areas in Bosnia known to be affected by tick-borne
encephalitis. It should be noted that the administration of tick-borne encephalitis vaccine in the
Bosnian theater of operations was limited solely to individuals who volunteered to participate in
a study of the Investigational New Drug product and, accordingly, provided written informed
consent to that effect (Rettig, 1999).
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The General Accounting Office conducted an audit of the Department of Defense tickborne encephalitis vaccine campaign in the Bosnian theaters of operations and the U.S. Army’s
recordkeeping practices during vaccination implementation (General Accounting Office, 1997).
The General Accounting Office reported that nearly one-fourth of the immunizations against
tick-borne encephalitis in Bosnia were not supported by proper documentation. Additionally, the
Food and Drug Administration found significant deviation from Food and Drug Administration
guidelines with regard to the use of a product with Investigational New Drug status in
Department of Defense’s implementation of the tick-borne encephalitis vaccine in Bosnia (Food
and Drug Administration, 1997). Although Department of Defense officials acknowledged faulty
recordkeeping, they did nonetheless, maintain that there was full compliance with Investigational
New Drug guidelines (Gillert, 1998). Nonetheless, the tick-borne encephalitis vaccine is no
longer available to U.S. military personnel under the Food and Drug Administration
Investigational New Drug status.
The aforementioned sequence of events highlights some of the difficulties inherent in
complying with Food and Drug Administration rules as they relate to the use of an
Investigational New Drug product in military personnel engaged in combat or participating in
peacekeeping duties under hazardous conditions. Similarly, the aforementioned sequence of
event, calls attention to the difficulties that U.S. military commanders face when they must
confront and conform to the extant rules and regulatory practices during the process of deploying
forces into situations that are likely to expose those forces to infectious disease threats for which
licensed vaccines may not be available.

The Department of Defense’s Experience with the Emergency Use Authorization
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The Department of Defense clearly understands the provisions of the Emergency Use
Authorization and was the first Federal agency to use that authority for national security
purposes in 2005. This represented the first use of the Emergency Use Authorization authority
as an example of an effective national security and military public health response to the
necessity for a large-scale use of a medical countermeasure to a biologic agent to protect U.S.
military forces (Nightingale, et al., 2007). The policy of the Department of Defense since 1998
was to protect U.S. military forces assigned to certain areas where anthrax was determined to be
a military threat. The anthrax vaccine was licensed since 1970 to protect against cutaneous
anthrax among wool workers. As a biological warfare agent, the military threat of anthrax is
primarily delivered by aerosolized anthrax spores causing inhalation anthrax.
A federal court in 2004 issued an injunction against the Department of Defense Anthrax
Vaccination Program on the grounds that the Food and Drug Administration was required to
obtain public comments prior to making a determination that the anthrax vaccine license covered
use for prevention of inhalation anthrax in addition to cutaneous anthrax (Nightingale, et al.,
2007). The decision by the federal court was that the use of the anthrax vaccine by the
Department of Defense to prevent against inhalation anthrax was not an approved use since the
approved use was to prevent against cutaneous anthrax. The decision from the federal court
made the Department of Defense immediately suspend the Anthrax Vaccination Program. In
order to continue anthrax vaccinations for selected military forces, the Department sought the
first use of the Emergency Use Authorization pursuant to the Act.
The Department made a determination on December 22, 2004 that there was a significant
potential for a military emergency involving the threat of anthrax to selected military forces and
requested to the Secretary of Health and Human Services that an Emergency Use Authorization
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be issued for anthrax vaccine. Subsequent to the request from the Department of Defense, the
Secretary of Health and Human Services issued a Declaration of Emergency on January 14, 2005
(Food and Drug Administration, n.d.; Nightingale, et al., 2007). Based on this declaration, the
Acting Commissioner of the Food and Drug Administration consulted with the Directors of the
National Institutes of Health and the Centers for Disease Control and Prevention and
subsequently issued an Emergency Use Authorization for anthrax vaccine on January 27, 2005
(Food and Drug Administration, n.d.; Nightingale, et al., 2007). The Emergency Use
Authorization for anthrax vaccine required the Department of Defense to inform service
members that they had an option to refuse the vaccine and that no adverse action would be taken
against those who declined the vaccine (Food and Drug Administration, n.d.; Nightingale et al.,
2007).
The Emergency Use Authorization for anthrax vaccine was initially issued for a period of
six months and then subsequently extended for the duration of the Declaration of Emergency that
terminated on January 14, 2006 (Food and Drug Administration, n.d.; Nightingale, et al., 2007).
During the Declaration of Emergency, the Department of Defense administered over 100,000
anthrax vaccinations (Nightingale et al., 2007). As reported by Nightingale et al. (2007), the
Emergency Use Authorization for anthrax vaccine was permitted to expire because the Food and
Drug Administration issued a final order concluding that anthrax vaccine is safe and effective for
its labeled indication, to protect persons at high risk for anthrax disease (Nightingale, et al.,
2007). Since the final order concluded that the anthrax vaccine is safe and effective for its
labeled indication, to protect persons at high risk for anthrax disease, the Department of Defense
could resume anthrax vaccinations consistent with its licensed indication, and an Emergency Use
Authorization was no longer necessary.
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There are three important aspects of this Emergency Use Authorization for anthrax
vaccine. First, the issuance of the Emergency Use Authorization enabled the Department of
Defense to resume the Anthrax Vaccination Program for selected service members assigned to
high threat areas for anthrax attack and therefore mitigate a potential breech in national security.
Second, the issuance of the Emergency Use Authorization for anthrax vaccine was based upon
the statutory provision that the medical product intended for use, (i.e., anthrax vaccine) was the
best available medical countermeasure to mitigate the potential national security emergency
caused by the heightened threat of anthrax attack. Furthermore, it was determined that it is best
product available for treatment or prevention regardless of its approval status by the Food and
Drug Administration. Third, the Department of Defense demonstrated that it could successfully
implement an Emergency Use Authorization by successfully administering over 100,000
vaccinations to selected service members around the world. The fundamental question is why
shouldn’t the provisions of an Emergency Use Authorization include other military emergencies
beyond chemical, biological, radiological, and nuclear agents?
Ethical Consequences of the Current Regulatory Process
The Department of Defense is obligated to treat service members as autonomous persons
entitled to basic rights and protections. Embrey (2003) reports that on May 31, 2002, the Food
and Drug Administration amended their new drug and biological product regulations, to address
instances where it is infeasible or immoral to attempt to pursue substantial evidence of human
clinical efficacy. This amendment permits marketing and use of certain drugs and biologics, for
reduction and prevention of serious or life threatening conditions. As Embrey (2003) reported,
such permission requires evidence from appropriate animal studies, showing that rigorous
research efforts have resulted in use of an optimal animal model to accurately mimic human
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disease. Additionally, it must also show that follow up thorough research refinements to the
animal use is sufficient to ensure that the animal model meets and illustrates product
effectiveness in preventing or substantially reducing damage. Of no less importance, the product
must come with rigorous scientific reassurance sufficiently characterized to be predictive of
efficacy in humans, and bear pharmacokinetics and pharmacodynamics which allow the
determination of an effective dose in humans. Thereafter, upon human subject use, proof of
efficacy, when used for the approved purpose, is required, and labeling notice of efficacy must
state that this was determined solely through animal use (Embrey, 2003).
The 2004, BioShield Act (42 U.S.C. 243 et seq.) allows the Health and Human Services
(HHS) Secretary to authorize emergency use of a drug or medical product without normal Food
and Drug Administration approval, upon evidence of product effectiveness, and the absence of
an existing approved alternative (Gottron & Fischer, 2004). This is a critical component of
Homeland Security strategy which is designed to accelerate and streamline government research
on countermeasures, create incentives for private companies participation concerning
countermeasures, give government the ability to make products widely and quickly available in
public health emergency, all with the intent that we arrive at citizen protection from a chemical,
biological, radiological, or nuclear agent attack.
Three ethical principles, beneficence, non-maleficence, and paternalism, discussed by
Thomasma (2009), provide an analytical framework useful to apply to situations such as the
ethical dimensions of expanding the Emergency Use Authorization beyond chemical, biological,
radiological, or nuclear agents to include instruments of war. As discussed by Thomasma
(2009), beneficence refers to the act of doing good for the patient and includes acting in the
patient’s own best interest, without concern for outside interests, while non-maleficence refers to
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avoiding “doing harm” to the patient (i.e., primum non nocere). Paternalism refers to the fact
that medical professionals make decisions about diagnosis, therapy, and prognosis for the patient
on the belief about what is in the best interest of the patient (Butts & Rich, 2008). Since these
principles employ differing approaches and interests, they may conflict with each other on a
given case or situation.
It is evident that, despite the availability of Food and Drug Administration approved
medical products, there are promising medical products that are not Food and Drug
Administration approved as well as promising off-label uses of medical products approved by
the Food and Drug Administration for other indications. Such unapproved or off-label medical
products may be the very best preventive, diagnostic, or therapeutic options available. While a
practicing physician can prescribe an approved drug for an off-label use or an unapproved drug
on a patient-by-patient basis, such privilege cannot be extended further (Nightingale et al., 2007).
The principles of beneficence, non-maleficence, and paternalism offer solid ethical
support of the Emergency Use Authorization that provides timely and practical medical
treatment under chemical, biological, radiological, or nuclear emergency conditions based upon
the best product available for treatment or prevention despite its Food and Drug Administration
status. The provision of utilizing the best product available for chemical, biological,
radiological, or nuclear agent treatment or prevention comports to beneficence in that the
medical community acts with compassion and takes positive action to help others in need of the
best treatment or prevention and thereby avoids “doing harm” to the patient’s condition (i.e.,
non-maleficence) by using a lesser efficacious treatment or preventive measure. Utilizing the
best medical product available under the Emergency Use Authorization also comports to the
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principle of paternalism whereby the medical community may act with the best available medical
product to intervene based upon the belief that “the doctor knows best.”
Ethical deliberation, not rote application of rules, is important while giving serious
considerations to and properly harmonizing, the rights of the service member as a volunteer
research subject against national security interests. Such is often the case in research and the
quest for the advancement of knowledge where service members are utilized as human subjects
in research. Thus, concurrent attention is paid to the determination of the appropriate
methodology for new product approval, protection of the service member volunteer subject from
coercion, while simultaneously utilizing the service member as a national warrior who may at
any time be ordered into harm’s way. Ethicists must understand, honor, and act in furtherance of
these important factors when rendering and implementing decisions. The threat of chemical,
biological, radiological, or nuclear agents demands that our nation provides a means to create
new treatment modalities, decrease pain and suffering, even death, and remove unnecessary
impediments to valuable clinical inquiry; the Emergency Use Authorization has established that
pathway. On the other hand, there are compelling reasons to expand the Emergency Use
Authorization beyond chemical, biological, radiological, or nuclear threat agents that would
further protect the health of service members and U.S. national security interests.

Morbidity and Mortality on the Battlefield
In the last 13 years of war in Iraq and Afghanistan, the principal mechanism of injury in
combat has been predominantly penetrative in character occurring in nearly 75% of casualties
associated with explosive blast fragmentation and gunshot wounds (Eastridge, Mabry, Seguin,
Cantrell, Tops, Uribe, & Holcomb, 2012). As reported by Bumbaširević, Lesic, Mitkovic, &
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Bumbaširević (2006) blast trauma is a complex physical force event where pathophysiologically,
the blast injuries are characterized as primary (attributed primarily to the direct effect of blast
overpressure on the body), secondary (attributed to airborne objects or fragments interacting with
the body), tertiary (attributed to bodily displacement), or quaternary (indirectly caused by the
explosion). The scope of primary blast injuries includes hemorrhage, fractures, amputations,
crush injury, burns, cuts, lacerations, acute occlusion of an artery, air embolism–induced injury,
compartment syndrome, and others (Bumbaširević, et al., 2006). Moreover, Bumbaširević et al.
(2006) report that secondary blast injuries are most frequently seen as extremity injuries and
similar to primary injuries, may involve limb amputation, heightened risk of mortality, and
severe contamination. Lastly, tertiary blast injuries of the extremity may result in traumatic
amputations, fractures, and severe soft-tissue injuries, whereas quaternary injuries most
frequently are associated with burns (Bumbaširević, et al., 2006).
The survivability of those injured on the battlefield is an unprecedented historical level of
90%, compared with 84% in Vietnam and 80% in World War II (Holcomb, Stansbury,
Champion, Wade, & Bellamy, 2006). Butler (2010) reports that some of the likely factors
influencing this improved survivability include advances in personal protective equipment, a
deployed trauma system, and improved training of medics and corpsman based on the concepts
of Tactical Combat Casualty Care. Moreover, given the history of modern warfare, the current
conflicts in Iraq and Afghanistan are characterized by enemy tactics and procedures that employ
small improvised explosive devices.
These enemy tactics and procedures are fundamentally distinct from the small unit fire
and maneuver capability well-known in Vietnam or the mass unit heavy armor and artillery,
aerial bombs, and maritime battle engagements seen in World War II. As a result, the wounding
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patterns among these conflicts differ. Studies of combat casualties over the last 100 years have
shown significant mortality on the battlefield prior to the wounded service member could be
evacuated to forward surgical care (Bellamy, 1984; Champion, Bellamy, Roberts, & Leppaniemi,
2003). These studies, as summarized, employed convenience sampling techniques, assessed
military administrative databases in addition to weapons effectiveness analyses (Bellamy, 1984).
Eastridge et al. (2012) reported on 4,596 casualties across the current conflicts in Iraq and
Afghanistan and 87% of those casualties died prior to reaching surgical care. The principal cause
of injury in these casualties was due to blast generated from explosive devices. Death on the
battlefield in the Iraq and Afghanistan conflicts occurred in two temporal periods: 35% of
combat casualty mortality occurred instantaneously and 52% acutely in the minutes to hours
subsequent to injury (Eastridge et al., 2012). Moreover, Eastridge et al (2012) further reported
that prior to arrival to the forward medical treatment facility that 3,040 (75.7%) of the prehospital mortality were catastrophic and non-survivable, on the other hand, 976 (24.3%) of
mortality were potentially survivable from a strictly medical perspective.
Mortality that was instantaneously catastrophic and non-survivable was characterized by
blast induced physical dismemberment, catastrophic brain injury, and destructive cardiovascular
injury (Eastridge et al., 2012). On the other hand, acute, but not instantaneous mortality was
associated with severe traumatic brain injury, thoracic vascular injury, high spinal cord injury,
and destructive abdominal pelvic injury (Eastridge et al., 2012). Destructive abdominal pelvic
injury was somewhat unique in the counter-insurgency period of the Iraq and Afghanistan
conflicts and was associated with the increased enemy use of ground improvised explosive
devices engaging U.S. service member during ground (i.e., foot) operations and producing a
distinctive injury signature known as dismounted complex blast injury characterized by multiple
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amputations of the lower extremities; massive abdominal, pelvic, and urogenital injury; and
exsanguination from truncal or junctional hemorrhage which was non-compressible. Eastridge et
al. (2012) report that an expert medical panel reviewing the non-survivable injury data
determined that these injuries would not have been survivable with currently available medical
treatments in theater and the only means to reduce this type of mortality was through primary
injury prevention.
Compared with the mortality that was determined potentially survivable, the majority of
mortality in this category was the result of hemorrhage (90.9%) and specifically of this 90.9%,
67.3% of the hemorrhage was truncal, 19.2% was junctional, and was 13.5% extremity Eastridge
et al., 2012). In a previous study reported by Eastridge, Hardin, Cantrell, Oetjen-Gerdes, Zubko,
Mallak, & Blackbourne (2011), casualties who died of wounds (that is they were evacuated and
received treatment but died) that were potentially survivable hemorrhage showed 48% truncal,
31% extremity, and 21% junctional. The difference between the two sets of data reported by
Eastridge et al. (2012) and Eastridge et al. (2011) maybe a survival bias in that some casualties
with extremity and junctional hemorrhage may have been more likely to have survived long
enough to reach the medical treatment facility subsequent to the application of hemorrhage
control techniques to include the use of tourniquets, pressure dressings, and hemostatic dressings
that have continuously increased in quantity and quality over the last ten years of combat
casualty care (Eastridge et al., 2012).
On the other hand, the study period reported by Eastridge et al. (2012) is characterized by
the fact that there was no effective treatment to control junctional or truncal non-compressible
hemorrhage on the battlefield. This indicates a significant gap in pre-hospital combat casualty
care, yet also represents a potential for medical products that are in research and development
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and unapproved for use or medical products that maybe be approved outside of the US but not
available to U.S. medical Forces to improve combat casualty outcomes.
Such medical products are currently not approved by the Food and Drug Administration
and are not available to U.S. medical Forces unless used under an Investigational New Drug or
Investigational Device Exemption. The use of Investigational New Drugs or Investigational
Device Exemption with informed consent is extremely challenging in a combat theater of
operations and would also be extremely difficult, if not impossible to execute, in the immediate
medical response to a civilian natural disaster. The basic premise for the conventional pathway
of an Investigational New Drug or Investigational Device Exemption is to enable the acquisition
in well-controlled clinical and/or laboratory settings of data to eventually support a New Drug
Application or comparable for devices to the Food and Drug Administration for clearance into
interstate commerce. In this instance sufficient evidence of product efficacy has not been
established and therefore the Investigational New Drug or Investigational Device Exemption
pathway is appropriate. On the other hand, utilization of the conventional Investigational New
Drug or Investigational Device Exemption pathway in a combat environment or natural disaster
environment is challenging, if not inappropriate.
Lastly, it is important to show how a medical product when used can affect health
outcomes in combat casualty care. The use of tourniquets (a Food and Drug Administration
cleared device) has had a significant impact on reducing mortality associated with extremity
hemorrhage on the battlefield. Eastridge et al. (2012) reports that casualty deaths from extremity
hemorrhage occurred at a rate of 23.3 deaths per year in the pre-tourniquet years of the war; yet,
when approved and fielded for that purpose, tourniquets reduced mortality to 3.5 deaths per year.
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Therefore, as demonstrated in the discussion above, hemorrhage is a major mechanism of
mortality in potentially survivable combat injuries, emphasizing the need for regulatory measures
to make the best scientifically supported medical product (whether or not approved or not
approved for that intended purpose) available for combat casualty care in the pre-hospital
environment. Such a construct can also have direct benefit to mass trauma in civilian
applications; therefore, it is important to consider the trauma literature related to civilian
emergencies such as natural disasters and acts of terrorism.
Mass Trauma in Civilian Emergencies Associated with Natural Disasters
Earthquake injuries include crush syndrome, lacerations (from debris) and fractures (from
blunt force trauma), sepsis, acute renal failure, multiple extremity injuries, psychological stress,
dehydration, hypothermia, and waterborne infections from sanitation collapse or airborne
infections from inhalation of airborne pathogens released by the quake. Phalkey, Reinhardt, &
Marx (2011) conducted a study on the injury epidemiology after the 2001 Gujarat earthquake in
India and reported that orthopedic injuries, (particularly fractures of the lower limbs) were
predominant and critical injuries such as head, chest, abdominal, and crush syndrome occurred to
a lesser extent. Moreover, wound infections were found in almost 20% of the admitted cases
and the most frequently performed surgical procedures were open reduction with internal
fixation and cleaning and debridement of contaminated wounds (Phalkey, Reinhardt, & Marx,
2011). The injury epidemiology reported by Phalkey, Reinhardt & Marx (2011) is generalizable
to other injury epidemiology studies with the exception that they reported a higher incidence of
distal orthopedic injuries particularly to the lower extremities. The most critical element of
medical care for reducing mortality in earthquakes is immediate prehospital casualty care for
individuals with life-threatening injuries that must be attended to within the first six hours
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(Fawcett and Oliviera, 2000). In this case, the availability of the best medical product regardless
of Food and Drug Administration status is essential.
Pediatric morbidity and mortality have borne grim epidemiology following earthquakes.
The emergency pediatric care begins with the inclusion of equipment and medicines essential to
the effective treatment of children, and continues with quick, accurate, on scene assessment and
categorization into treatment groups (Bartels & VanRooyen, 2012). Also, pediatric treatment
demands special attention to pulmonary, cardiovascular, integumentary, musculoskeletal, and
nutritional issues. Additionally, in providing care, the emergency medical service must
anticipate the necessity for intubation, intravenous or intraosseous access and contemplate age,
size and weight in medication calculation and administration, including administration via
inhalation or intramuscular routes. Bartels & VanRooyen (2012) report that children are often at
higher risk of injury and mortality during earthquakes than their adult counterparts. Hence, as in
the case with all-hazards encountered across a broad spectrum of disasters and hostile
environments, the availability of the evidence-based medical products to treat morbid conditions
is essential regardless of the Food and Drug Administration regulatory status of the product.
Meredith & Bradley (2002) report that physical traumatic injury accounts for the
principal cause of death and the major cause of morbidity associated with tropical cyclones. The
most frequent trauma associated with tropical cyclones include lacerations, abrasions,
contusions, puncture wounds, sprains, and fractures (Shultz, Russell, & Espinel, 2005).
Moreover, Noji (1993) reports that the top three types of injuries associated with cyclones are
lacerations, blunt trauma, and puncture wounds, and that 80 percent of these injuries occur in the
lower extremities.
Mass Trauma in Civilian Emergencies Associated with Terrorist Blast Incidents
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Frykberg & Tepas (1988) conducted a review of 14 published studies of terrorist
bombing incidents occurring between 1969 and 1983 that accounted for an aggregate of 3357
casualties with associated morbidity and mortality patterns. Of the 3357 casualties, 423 or
12.6% died prior to receiving medical care. Frykberg & Tepas (1988) found that soft tissue and
bony extremity injuries were predominant among survivors and that traumatic amputations in
this group were associated with 10% mortality in what could be concluded as a potentially
survivable injury. Injury to the body wall and body cavity (i.e., abdomen and chest) was
associated with the greatest risk of late deaths among those who initially survived the blast
(Frykberg & Tepas, 1988).
Civilian morbidity and mortality associated with blast resulting from bombs and
exploding devices cause both blunt and penetrating types of trauma injuries. Three principal
causes of injuries associated with bombs and exploding devices include the blast effect or shock
wave, flash burns created by the thermal energy of the explosion, and penetrating wounds from
the ballistic effects of the shrapnel (Frykberg, & Tepas 3rd, 1988, Frykberg, 2002). Explosive
events that occur within infrastructures such as buildings tend to cause more severe primary blast
injuries when compared to open air outdoor explosions (Frykberg, 2002). Leibovici, Gofrit,
Stein, Shapira, Noga, Heruti, & Shemer (1996) report a 7.8% mortality rate among 204
casualties involved in open air bombings in Jerusalem, and a 49% mortality rate among 93
victims of explosions within bus vehicles. It is clear that there are some similarities that exist
between the trauma injuries experienced in civilian explosive events and those experienced
during combat military operations.
Theoretical Framework
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Section 564 of the Food Drug and Cosmetic Act permits the Food and Drug
Administration, under the principle of the best available medical product, to intervene with that
medical product in a public health emergency caused by chemical, biological, radiological, or
nuclear agents. However, this authority does not extend to instruments of war that have claimed
many lives in Iraq and Afghanistan. Instead, the authority is expressly available and delimited to
intervention to deal with mass casualties that result from chemical, biological, radiological, or
nuclear disasters.
Therefore, there is a current exclusion or gap in the Emergency Use Authorization that
extends beyond chemical, biological, radiological, or nuclear agents and should include
instruments of war or terrorism (such as explosive devices or agents), or hazards which cause or
threaten to cause massive physical and/or psychological trauma. Does this gap in the Emergency
Use Authorization potentially lead to unfortunate health consequences for U.S. military forces?
Moreover, is there an essential need for mitigation of this gap and inclusion of “all hazards” to
deal with wartime hazards and public health preparedness?
Methodology
Design, Data Collection and Evaluation
A literature search on PubMed, the Defense Technical Information Center (DTIC), and
Google Scholar yielded 26 articles (1982-2014) that examined the effects of blast as an
instrument of war on combat casualty care using the keywords: military; civilian; mortality;
hemorrhage; pre-hospital; outcomes; war; combat; injury; trauma; died of wounds; survivability;
plasma; freeze dried plasma; tranexamic acid; recombinant factor VIIa; blast injury;
coagulopathy; and explosion. A comprehensive evaluation of findings in 11 of these articles was
then conducted.
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An assessment was made of each article that included a medical product in either preclinical or clinical trial status, a medical product that the Food and Drug Administration
approved for another indication other than a particular trauma indication, or a product approved
by a regulatory entity other than the Food and Drug Administration such as a foreign regulatory
authority. The principle inclusion criterion was that the article addressed a medical product used
in either the Iraq or Afghanistan conflicts during the delivery of combat casualty care. The
stemming process yielded 11 articles. The product assessments were based on the scientific
evidence available, including data from well-designed pre-clinical studies and clinical trials that
would support the product being effective in the control of hemorrhage and especially noncompressible hemorrhage. Where appropriate, relative risk and odds ratios were either
calculated or assessed.

Results
Unapproved medical products for use in trauma care, and precisely hemorrhage control,
represent the most compelling argument to expand the Emergency Use Authorization authority
(Kelly, Ritenour, McLaughlin, Bagg, Apodaca, Mallak, & Holcomb, 2008). The results and
discussion sections of this paper will focus on the potential use of freeze dried plasma vice fresh
frozen plasma, recombinant factor VIIa (commercially known as Novo-Seven®), and tranexamic
acid relative to their efficacy in controlling non-compressible hemorrhage and any logistic
burdens.
The principal cause of combatant mortality is hemorrhagic shock. Uncontrolled
hemorrhage resulting in approximately 50 percent of combat-related deaths, mostly occur in the
field prior to transportation to and arrival at a combat support hospital (Alam, Burris, DaCorta, &
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Rhee, 2005). However, the U.S. Army has provided clear and demonstrable evidence that a
massive transfusion policy delivers a positive reduction in mortality, in face of massive bleeding,
when the red blood cell/clotting factor ratio is close to that of whole blood (Spinella, &
Holcomb, 2009). This position is supported by Nascimento, Callum, Rubenfeld, Neto, Lin, &
Rizoli, (2010) who report that fresh frozen plasma is Food and Drug Administration approved
and indicated for management of massive bleedings. Nascimento, et al., (2009) and Shuja,
Shults, Duggan, Tabbara, Butt, Fischer, & Alam, (2008) properly note that the early onset of
coagulopathy in trauma, demands an early aggressive infusion of responsive hemostatic
resuscitation at a near 1:1 ratio of Food and Drug Administration approved fresh frozen
plasma/red blood cells in order to achieve a significant reduction in mortality.
Nascimento et al. (2009) also note that utilization of fresh-frozen plasma or fresh plasma
is impacted by the logistical problems of transportation, storage, extended thawing time, the
potential waste resultant upon the short after-thawing life, the impracticality of achieving
immediate access to available universal AB plasma donors in the battlefield environment, and
transfusion-associated complications. These have all impacted or otherwise presented a
challenge to the implementation of fresh-frozen plasma or fresh plasma on the battlefield. Plasma
is therefore essential for massive transfusions; on the other hand, fresh-frozen plasma use in
austere battlefield conditions is often challenging when cold-chain transportation and storage
present logistical problems. Thawing of fresh-frozen plasma requires precious time, up to 45
minutes prior to transfusion, and logistical loss of units on the battlefield has been observed.
Mabry, Holcomb, Baker, Cloonan, Uhorchak, Perkins, Canfield, & Hagmann, (2000) report that,
during the battle for Mogadishu the available fresh frozen plasma was stored in bags that
fractured one-third of the time when thawed. Due to these problems, the French army has
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utilized freeze dried and secured plasma since 1994 (Daban, Clapson, Ausset, Deshayes, &
Sailliol, 2010).
Easy to use, freeze dried and secured plasma is created by lyophilizing the separated
fresh blood of ten or more donors, in a manner permitting dilution and neutralization of natural
anti-A and anti-B hemagglutinins, making it compatible with any blood type, retaining all
clotting factors and proteins, giving a shelf-stable life of two years in ambient temperatures for 2
years, after which the fibrinogen and clotting factor levels are equivalent to fresh frozen plasma
(Daban, Deshayes, Clapson, Batjom, Shall, Clavier, & Sailliol, 2009). Furthermore, it is easily
rehydrated with 200 ml of water for injections in less than 3 minutes, allowing immediate
provision with the first packed red blood cells; therefore this removes the logistical problems,
accelerates its availability for any blood type in an emergency, without compromising hemostatic
properties (Daban, et al., 2010).
Trauma induced coagulopathy is associated with an extremely high mortality and Shuja,
Shults, Duggan, Tabbara, Butt, Fischer, & Alam (2008) have shown that survival can be
improved by correction of coagulopathy through early, aggressive infusion of fresh frozen
plasma. Yet, fresh frozen plasma is a perishable product, and its use is impractical in challenging
environments such as a battlefield. Development of shelf-stable, easy to use, low volume,
lyophilized, freeze dried plasma can overcome the logistical limitations. Shuja et al. (2008)
reported that in vitro analysis revealed no differences in the coagulation profiles of fresh frozen
plasma and freeze dried plasma and that the lyophilization process did not decrease the activity
levels of the measured clotting factors. Shuja et al. (2008) concluded that plasma can be
lyophilized and freeze-dried to create a logistically superior product without compromising its
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hemostatic properties and that this product may be suitable for use in austere environments, such
as a battlefield, for the treatment of trauma-associated coagulopathy.
As mentioned previously, freeze-dried plasma is approved for use in countries outside of
the U.S. for control of bleeding by both French and German military forces in operations
conducted under the North Atlantic Treaty Organization (Daban et al., 2010). Since the carrying
and thawing of frozen liquids is impractical on the battlefield and in other austere environments,
Germany developed and licensed a freeze-dried version of plasma (LyoPlas N-w), which
consists of a powder that can be rapidly reconstituted with water prior to intravenous
administration, but is not approved by the Food and Drug Administration (Pennardt, 2010).
Significant legal barriers exist that prevent U.S. military medical personnel from using non-Food
and Drug Administration approved medications and blood products on U.S. service members.
Even though seriously wounded American casualties are being successfully treated with
LyoPlas N-w by German medical facilities in Afghanistan, U.S. Special Operations Forces
(SOF) medics are prohibited from using this same product on the battlefield hours earlier as a
potentially lifesaving measure (Pennardt, 2010). Recognizing the illogic of this disparity and the
great potential FDP holds for trauma resuscitation, the Office of the U.S. Special Operations
Command Surgeon is actively pursuing authorization for Special Operations Forces to field
LyoPlas N-w (Pennardt, 2010). Germany has to date fielded over 500,000 units of LyoPlas N-w
without any unusual or significant adverse effects when compared to fresh frozen plasma.
Multiple clinical studies have also demonstrated that LyoPlas N-w is at least as efficacious as
fresh frozen plasma (Pennardt, 2010).
Illustrative of off-label use is the use of recombinant factor VIIa (commercially known as
Novo-Seven®), approved for treatment of bleeding in hemophilia, and used not for that purpose
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but for the purpose of treating severe bleeding in trauma casualties in Iraq. Perkins, Schreiber,
Wade, & Holcomb, (2007) conducted a retrospective medical records audit of trauma admissions
to combat support hospitals in Iraq between January 2004 and October 2005 where patients
requiring a massive transfusion and receiving recombinant factor VIIa were identified. Groups
were divided into those who received recombinant factor VIIa early or late and found that early
administration of recombinant factor VIIa decreased red blood cell use by 20% in trauma
patients requiring massive transfusion (Perkins et al., 2007). Spinella, Perkins, McLaughlin,
Niles, Grathwohl, Beekley, & Holcomb, (2008) conducted a retrospective review of a database
of combat casualty patients admitted to one combat support hospital in Baghdad, Iraq, between
December 2003 and October 2005 and compared patients who received recombinant factor VIIa
to those who did not. Spinella et al. (2008) found that the use of recombinant factor VIIa was
associated with decreased 24-hour and 30-day mortality in patients requiring massive
transfusions with severe traumatic injuries, but not with an increased incidence of severe
thrombotic events.
Their results showed that twenty-four-hour mortality was 7 of 49 (14%) in those who
received recombinant factor VIIa and 26 of 75 (35%) in those who did not receive received
recombinant factor VIIa, (p<0.01) (Spinella et al., 2008). Moreover, the 30 day mortality was 15
of 49 (31%) for those receiving received recombinant factor VIIa and 38 of 75 (51%), for those
not receiving received recombinant factor VIIa (p<0.03) (Spinella et al., 2008). Lastly, Spinella,
et al., (2008) reported death from hemorrhage was 8 of 14 (57%) for those receiving recombinant
Factor VIIa compared with 29 of 37 (78%) for patients not receiving recombinant Factor VIIa.
They further concluded that the ability of recombinant factor VIIa to improve outcomes in
patients with traumatic injuries, without increasing adverse effects, likely depends upon it being
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administered within two hours to patients with life-threatening traumatic injuries who are in a
hypocoaguable state.
While the use of recombinant factor VIIa was not based upon a Department of Defense
policy position, it was made upon firm scientific rationale, in reliance upon sound practical
medical evidence based on familiarity of in-theatre surgeons, with the current documented
positive results demonstrative of early use in the trauma facility being associated with a
subsequent reduction in the need for massive transfusions and resulting in more positive
outcomes overall (Kenet, Walden, Eldad, & Martinowitz, 1999). This use was accompanied by
the establishment of local clinical practice guidelines for damage control resuscitation, and
maintenance of records on the product's use and effects. It is important to note that the
regulatory framework in these cases of off-label use provide a means for one patient or a case by
case matter and are not an avenue for several or many patients as that would require
Investigational New Drug or Investigational Device Exemption approval.
Intravenous administration of tranexamic acid was approved by the Food and Drug
Administration in 1986 for prevention or reduction of bleeding in patients with hemophilia
undergoing dental procedures. The Food and Drug Administration approved use of the oral form
of tranexamic acid to control heavy menstrual cyclic bleeding in 2009. With regard to unlabeled
use, tranexamic acid is not Food and Drug Administration-approved to stop uncontrolled
hemorrhage in severe trauma patients. It has been studied in randomized trials to control
bleeding during surgery, and most recently in trauma as discussed below. Eastridge et al. (2012)
reports recent emphasis in acute combat casualty care has focused on the use of tranexamic acid
in reducing mortality associated with non-compressible hemorrhage. Williams-Johnson,
McDonald, Strachan, & Williams (2010) showed that the early administration of tranexamic acid
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to trauma patients with, or at risk of, significant hemorrhage reduces the risk of mortality from
hemorrhage with no ostensible increase in vascular occlusive events associated with mortality or
morbidity. Moreover, Roberts, Shakur, Afolabi, Brohi, Coats, & Dewan (2011) showed that the
significance of early intervention with tranexamic acid in bleeding trauma was associated with a
significant decrease in mortality and from hemorrhage and that tranexamic acid can be
administered safely to a wide spectrum of patients with traumatic bleeding and should not be
restricted to the most severely injured.
United Kingdom medical forces at Camp Bastion in southern Afghanistan conducted a
study and found that the use of tranexamic acid with blood component-based resuscitation
following combat traumatic injury results in improved measures of coagulopathy and survival, a
benefit that is most prominent in patients requiring massive transfusion (Morrison, Dubose,
Rasmussen, & Midwinter, 2011). Morrison et al. (2011) showed that tranexamic acid was
independently associated with survival (odds ratio=7.228; 95% CI, 3.016-17.322) and less
coagulopathy (P=.003). Morrison et al. (2011) concluded that treatment with tranexamic acid
should be incorporated into clinical practice as part of a resuscitation strategy to treat severe
combat injury and hemorrhage.
Therefore, due to the delimited scope of section 564 of the Federal Food, Drug, and
Cosmetic Act (21 U.S.C. § 360bbb-3), the U.S. finds itself in the singularly untenable position of
being barred from the use of freeze dried plasma products, tranexamic acid and recombinant
Factor VIIa on U.S. military personnel because these products lack not only the Food and Drug
Administration authority to permit their use for combat related hemorrhage and coagulopathy,
but also lack an Emergency Use Authorization grant of authority as the best available product to
address the emergency.
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How Many Lives Could Have Been Saved in Iraq or Afghanistan If We Had Had an
Effective Intervention?
With regard to non-compressible hemorrhage on the battlefield the fundamental question
is how much mortality in Iraq or Afghanistan could be reduced if a more effective intervention
had been available? Kelly, Ritenour, McLaughlin, Bagg, Apodaca, Mallak, & Holcomb (2008)
examined 982 post mortem combat deaths from Iraq and Afghanistan to assess changes in injury
severity and causes of death in which fatalities were categorized as non-survivable or potentially
survivable and subsequent analysis of the potentially survivable category to determine
mechanism and cause of death. Kelly et al. (2008) found that the total potentially preventable
deaths were 232 (24%) and the potentially preventable deaths from non-compressible
hemorrhage were 115 (12%).
The current fatality data for the Department of Defense for the wars in Iraq (Operation
Iraqi Freedom (OIF)) and Afghanistan (Operation Enduring Freedom (OEF)) as of December 17,
2004 shows that there were 2,356 fatalities in OEF and 4,425 fatalities in OIF for a total fatality
count of 6,781 U.S. deaths (Department of Defense, 2014). Using the 12% of total fatalities that
were both potentially preventable and that resulted from non-compressible hemorrhage as
determined by Kelly et al. (2008) and applying that percentage to calculate the number of
potentially preventable fatalities due to non-compressible hemorrhage shows a total of 814
deaths. The results of Morrison et al. (2011) on a more severely injured cohort suggest that as
few as seven patients need to be treated to provide the potential benefit, or the number of patients
required to treat with tranexamic acid to achieve a mortality benefit of one patient, was seven.
This translates to a potential 116 U.S. lives saved had tranexamic acid been used.
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A similar methodology may be applied to the data reported by Spinella et al. (2008) on
24-hour and 30-day mortality, and severe thrombotic events, in patients receiving massive
transfusions and who received recombinant factor VIIa to those who did not. Using the 12% of
total fatalities that were both potentially preventable and that resulted from non-compressible
hemorrhage as determined by Kelly et al. (2008) and applying that percentage to calculate the
number of potentially preventable fatalities due to non-compressible hemorrhage shows a total of
814 deaths. Spinella et al. (2008) reported that the 24-hour mortality was 7 of 49 (14%) in those
receiving recombinant factor VIIa compared to 26 of 75 (35%) in those not receiving
recombinant factor VIIa, (p= 0.01) resulting in a 21% difference of potential saved lives had
recombinant factor VIIa been available for large-scale use other than on a patient by patient
basis. In addition, 30-day mortality was 15 of 49 (31%) in those receiving recombinant factor
VIIa compared to 38 of 75 (51%) in those not receiving recombinant factor VIIa, (p= 0.03)
(Spinella, et al., 2008), resulting in a 20% difference of potential saved lives had recombinant
factor VIIa been available for large-scale use other than on a patient by patient basis.

Discussion
This study presents an argument for the expansion of section 564 of the Federal Food,
Drug, and Cosmetic Act (21 U.S.C. § 360bbb-3) beyond the current threat scenario of chemical,
biological, radiological, or nuclear agents to include instruments of war or terrorism (explosive
devices or agents), or hazards which cause or threaten to cause massive physical trauma. The
study determined that: (1) a gap in the Emergency Use Authorization results in potential risk for
increased mortality among U.S. military forces subject to combat trauma associated events such
as blast forces beyond chemical, biological, radiological, or nuclear agents; and (2) there is an
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essential need for inclusion of a “all hazard” condition which includes “instruments of war” to
enhance National Security and also better enable public health preparedness.
The Department of Defense can adequately argue that in satisfying its legal and ethical
duty and responsibility to military service members, its broader duty to ensure the greatest
degree of safety to the military unit, and accomplishment of the combat mission is upheld. This
governs and supersedes the personal preference of a particular soldier, particularly where it is
impracticable to obtain informed consent in an imminent or ongoing combat environment. Early
and effective treatment is extremely important to save more lives, and benefits most (Manring,
Hawk, Calhoun, & Andersen, 2009).
It is particularly troubling that the Department of Defense is denied the opportunity to
provide meaningful clinical benefit, not only to health in the military service, but also to the
national community, while broad legal immunities shield governmental researchers, and the U.S.
government from civil claims. Civil claims such as the Feres doctrine preclude raising tort
claims against government, government employees, or third party contractors working in
furtherance of governmental research, if the injury is sustained incident to service (Turley, 2003).
It also shields the U.S. when the underlying injury relates to a discretionary function of military
policy. Moreover, the Supreme Court has interpreted the Feres doctrine broadly, to encompass
claims arising from experimental research, including covert experimentation on soldiers and
civilians, or intentional disregard of legal requirements and informed consent protocols (Turley,
2003). Why then is the Department of Defense the frustrated national stepchild, who stands
ready, but is debarred from meeting its duties to properly serve the medical needs of the service
members and nation? Such is precisely the case in a combat environment where instruments of
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war, such as improvised explosive devices, have caused significant mortality and morbidity
which may have been prevented or mitigated had appropriate authorities been put in place.
The current Ebola outbreak crisis in West Africa presents a somewhat analogous ethical
dilemma concerning the use of unapproved medical products for prevention and life saving
measures against the Ebola virus. In order to address the ethical considerations for use of
unregistered interventions for the Ebola viral disease, the World Health Organization
commissioned a consultation group to evaluate the ethical implications of using of unapproved
medical products. The World Health Organization referred to such unapproved medical products
as unregistered interventions that demonstrate promising results in the laboratory and in animal
models yet heretofore had not been evaluated for human safety and efficacy (World Health
Organization, 2014).
The World Health Organization consultation group included expertise in bioethics,
scientific research methods, Ebola research, Ebola management experience, humanitarian crises
experience, and patient safety advocacy and regulation of therapeutics. The consultation group
noted that the use of unregistered interventions should be driven and guided by strict adherence
to ethical, evidentially sound, scientific and pragmatic criteria and have promising laboratory
results especially when such interventions had not yet been evaluated for safety and efficacy in
humans (World Health Organization, 2014).
Moreover, the World Health Organization consultation group prescribed exact guidelines
and standards of operation when the issue of the potential administration of unregistered
interventions arose. Among the essential standards set forth by the World Health Organization
consultation group are the requirement that there must be an evaluation of the associated risk and
benefit, based upon the best possible available information supportive of the proposed use of the
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medical intervention (World Health Organization, 2014). Additionally, the consultation group
specified the absolute need for transparency about all aspects of the care of patients receiving
unregistered medical interventions. Furthermore, the importance of thorough detailed record
keeping toward maximization of detailed information on the effects of such medical
interventions was delineated. Likewise, informed consent was another factor deemed essential.
This criterion may, conversely, give rise to complications within the extant circumstances of the
battle theatre. Other factors that were properly deemed important considerations in the use of
unregistered medical interventions, include freedom of choice, confidentiality, respect for the
person, preservation of dignity and involvement of the community (World Health Organization,
2014).
Additionally, the World Health Organization consultation group provided that where
there has been a determination that unauthorized administration of an unapproved drug is
appropriate, the administration must be accompanied by efforts to assimilate data toward a
determination of the safety and efficacy of the interventions, or to the counter indication of such
use where evidence obtained is to the contrary (World Health Organization, 2014). Moreover,
the consultation group advised that, whether interventions are implemented for patient treatment
or for preventative purposes, the physician operates under various mandates. Included among the
mandates are the duties: to supervise the administration, to fully comply with the moral
obligation to timely collect data related to the administration, under the extant circumstances;
and to share all scientifically relevant data toward continuous studies, evaluation and guidance
toward decisions concerning future interventions in relationship to the safety and efficacy of
such interventions (World Health Organization, 2014; Rid & Emanuel, 2014).
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The position delineated by the World Health Organization concerning the ethical
considerations for use of unregistered interventions to treat or prevent Ebola viral disease, is
decidedly analogous to the position set forth herein of the paramount importance to protect the
health of U.S. service members with the best scientifically supported medical products.
Specifically, that section 564 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 360bbb3) be amended and expanded to pandemic and all-hazards preparedness reauthorization act to
strengthening all-hazard preparedness through authorization for medical products for use in
emergencies caused by all hazards whether natural disasters, act of nature, instrument of war or
terrorism, intentional or accidental, or causes or likely causes of physical or psychic trauma.
More particularly, it is the position of this thesis that attention to ethical questions must be
analyzed and framed within the exceptional exigencies of the wartime theatre, wherein support
for compassionate use of unauthorized interventions are revealed.
Criteria, permitting departure from the well-established regulations and governance of
therapies and interventions would include the evaluation of the best possible available
information supportive of the proposed use of intervention, and provide the determination that
the associated benefit outweighed any potential risk. Subsequent to the determination of benefit
to the patient, detailed record keeping would be mandated in order to ensure absolute
transparency concerning all aspects of the care of patients who were administered unregistered
interventions. Although informed consent would be essential, the determination of satisfaction
would be made in light of the extant circumstances of the battle theatre. Of no less importance
would be strict adherence to the professional ethical standards of medical research and
performance concerning freedom of choice, confidentiality, respect for the person, preservation
of dignity and involvement of the community.
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Nightingale et al. (2007) suggests that after the events of September 11, 2001, and the
anthrax letter attacks a month later, the Department of Health and Human Services started
developing plans for large-scale off-label use of Food and Drug Administration approved drugs
and for the use of unapproved products during a national emergency. Such planning led to the
original Project BioShield Act of 2004 that established the comprehensive Emergency Use
Authorization; nonetheless, it has fallen short of protecting the health and welfare of civilians
and service members due to its deference without any logical consistency to covering threats
only from chemical, biological, radiological and nuclear agents. I therefore argue that a right to
protect one’s health by making medical treatment decisions has fundamentally been flawed by
the deference to only chemical, biological, radiological and nuclear agents.
The issue of deference in this case leads to the question: Why restrict the right to receive
the best medical treatment available to this narrow scope of threats? As suggested by Hill
(2007), such logic does not mean that individuals will have an unqualified right to obtain any
medical treatment they and their physicians deem appropriate, but only that a constitutional right
to protect an individual’s health must be consistently recognized; that the recognition of this right
should not be artificially limited by deference to legislative findings of medical fact; and that this
right will have to be considered with the government’s role in regulating the practice of medicine
to protect the public. The autonomy principle in medical ethics treats the right to choose
appropriate medical treatment as an aspect of the rights to bodily integrity and decisional
autonomy (Hill, 2007).
Moreover, to recognize that individuals possess a constitutional right to protect their
health by making autonomous medical treatment decisions is not, by any means, to decide that
the right supersedes government regulatory obligations, rather government is obligated to expand
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the scope of protection offered by the Emergency Use Authorization (Hill, 2007). The issue of
when governmental actions prevail over the individual right to protect one’s health through
making autonomous medical treatment choices must be resolved to the individual’s benefit.
Such benefit also compliments the medical ethical principle of paternalism in that “the doctor
knows best” and will act to do what he or she believes to be most beneficial to the health of the
patient. In emergency medical situations on the battlefield, the service members want and expect
immediate actions to provide them with the best available medical product to save their life.
The following case serves as an exemplar to illustrate the ill-logical scope of coverage of
the Emergency Use Authorization. In a hypothetical scenario where a terrorist or state-sponsored
nuclear detonation occurs on the battlefield, such an event will result in physical blast wave
effects resulting in hemorrhage, fractures, amputations, crush injury, burns, cuts, lacerations, as
well as the exposure to various levels of radiation to U.S. service members. Under that condition,
those trauma casualties could be treated under an Emergency Use Authorization with products
such as freeze-dried plasma, recombinant factor VIIa, and tranexamic acid that would be the best
medical products available for the purpose of controlling hemorrhage and resuscitation
regardless of Food and Drug Administration approval status. On the other hand, if U.S. service
members are subjected to a blast on the battlefield caused by an improvised explosive device,
without nuclear materials, the Emergency Use Authorization for freeze dried plasma,
recombinant factor VIIa, or tranexamic acid would not apply and U.S. service members would
be denied the benefit of those medical products to save their life merely because of the origin of
the blast (a nuclear device vice an improvised explosive device) (Nightingale et al., 2007; Food
and Drug Administration, 2007; Project BioShield Act, 2004).

44

EXPANDING THE EMERGENCY USE AUTHORIZATION
The exemplar above can be extended to situations involving civilians in the United States
subjected to a blast resulting from a terrorist nuclear device detonation whereby the Emergency
Use Authorization would provide the best medical product available regardless of Food and
Drug Administration approval for trauma care to save lives. On the other hand, a blast resulting
from an improvised explosive device, such as what occurred in the Boston Marathon bombing,
would once again show the ill-logical constraint of the narrow and inappropriate coverage of the
Emergency Use Authorization. Such an inequity must be remedied by expanding the scope of the
Emergency Use Authorization (Nightingale et al., 2007; Food and Drug Administration, 2007;
Project BioShield Act, 2004). No apparent rationale supports the existence of a preference to
protect the health of individuals from chemical, biological, radiological, and nuclear hazards in
contrast to protecting the health of those same individuals against the same blast or mechanical
hazards associated with improvised explosive devices, or by natural disasters such as
earthquakes, storms, floods and hurricanes.
The Emergency Use Authorization provides a mechanism to deal with the problems of
administering Investigation New Drug and off-label product protocols during a public health
emergency and is thereby complementary to the Byrd Amendment's provisions for military
personnel (Javitt, 2005). The Emergency Use Authorization needs to undergo several
improvements. First, as discussed extensively above, it will need to be expanded in terms of
scope of coverage to apply to all hazards. Second, the Emergency Use Authorization will be to
have clear guidance as to what constitutes an emergency and what criteria should be applied to
make the determination that a public health emergency exists. In a real world scenario there may
be insufficient time to exercise all of the Emergency Use Authorization provisions to provide
clinically effective outcomes relative to that emergency situation. Third, the application to off-
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label use in the Emergency Use Authorization potentially creates a greater scientific/technical
burden on that product compared to what exists today in the routine off-label use as an accepted
part of medical practice. Hence, there should be a mechanism to enable health care providers,
manufacturers, and government public health agencies to recommend the use of a product for an
unapproved use; still, the standards for doing so should be different for a product that has never
been approved for any use compared to a product that has already been approved for a use not
intended for the present purpose at hand.
The Emergency Use Authorization as it exists today does nothing to address the hazards
responsible over the last 13 years of war in Iraq and Afghanistan for causing nearly 75% of
casualties associated with explosive blast fragmentation and gunshot wounds (Eastridge, et al.,
2012). Moreover, such a gap in coverage has failed to address a potential benefit that could have
mitigated to some extent 6781 deaths that have occurred in Iraq (Operation Iraqi Freedom) and
Afghanistan (Operation Enduring Freedom) as of December 17, 2014 (Department of Defense,
2014).
In addition to expanding the scope of coverage of the Emergency Use Authorization to all
hazards to include instruments of war, another option is to establish a new category of product
approval “For Military Use Only.” Such a classification could be applied to products that have
sufficient pre-clinical and clinical efficacy data as well as manufacturing data to make a
determination that it is clinically prudent to offer it to US service members at high-risk of
morbidity or mortality under military operations. A classification of “For Military Use Only”
should require surveillance of the product for the purpose of identifying adverse events and
provision of appropriate product information on risks and benefits to the recipients of the
product. Similar to the Emergency Use Authorization, a special classification “For Military Use
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Only” would be situation dependent and regulated by the Food and Drug Administration to
permit surveillance of the product for adverse events and appropriate product information is
provided to the consumer. Manufacturers of “For Military Use Only” products would have to
prepare package labels and inserts to address both consumers and health care providers on
intended use, mechanisms of action, contraindications, warnings, adverse events, dosage and
administration, and how the product is supplied.
A product classification “For Military Use Only” would carry the same obligations as an
Emergency Use Authorization but would not have to be subject to the difficult formal regulatory
procedures required by an Investigation New Drug in a military operational environment. The
greater good of the military would be served by reducing the nearly 75% of casualties associated
with explosive blast fragmentation and gunshot wounds. This is so, even in the face of assertions
that creating a separate classification “For Military Use Only” could provide a less worthy
medical product, to military forces whose autonomous rights may have been diminished as a
result of serving in the military and in military operations. Likewise, such a special category
could also be perceived as unauthorized experimentation on military forces without appropriate
human subject protections.
The greater good of our military warriors is not well served, neither is their respect for
person, self-determination, autonomy, or individual dignity well served without provision to
expand the Emergency Use Authorization. Rather, these as well as our duties of beneficence, and
justice are violated when potentially lifesaving treatments capable of protecting against
foreseeable soldier and national injuries is limited or prohibited in face of our duty to serve our
nation. In light of the foregoing discussion, it is morally and ethically proper to waive the
requirement for provision of substantial evidence of human clinical efficacy, where a great deal
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of animal efficacy and inferable human safety data exists. Furthermore, it is arguably
supportable to assert that an ethical mandate exists toward meeting our charge to protect the
health of U.S. service members and thereby protect our nation.
Limitations of the Current Study
This study is retrospective and therefore has several limitations. First, most of the
mortality data in the studies cited and used in the analysis from the Joint Theater Trauma
Registry and the Mortality Trauma Registry have the inherent limitations of large registries such
as misclassification bias, inter-observer subjectivity, variance in clinical data interpretation, and
input errors of omission as well as input errors of commission (Eastridge, et al., 2011). These
errors could have potentially led to invalid frequencies, rates, time estimates and statistical
measures. Second, as reported by Eastridge et al. (2011), based upon gross examination, data
contained in the registries may include a potential under-measurement of lethal traumatic brain
injury due to extreme rotational trauma associated with the magnitude of forces that casualties
are subjected to from explosive incidents. As a result, it is possible that some cases classified as
“non-survivable” could have been inadvertently misclassified as “potentially survivable” based
on gross autopsy findings (Eastridge et al., 2011).
With respect to the retrospective observational study reported by Morrison et al. (2011)
comparing tranexamic acid administration with no tranexamic acid, there are some limitations
that need to be noted. Since the clinical practice guideline that included tranexamic acid was not
implemented until the later part of the study, there is a potential for variability in the indications
for use and levels of dose that may be confounding factors in the outcome data. On the other
hand, because this study reflects use of tranexamic acid at only one medical treatment facility
such variability in use could be minimal. Morrison et al. (2011) reported that the exact cause of
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death or time of death could not be captured in those who died. Hence, there is a potential that
some patients who died very early in the course of admission could be included in the study
cohort and since these patients are less likely to be affected by any therapeutic intervention there
is a potential for an immediate mortality bias (Morrison et al., 2011). Conversely, since there
was no difference in the mortality rate between cohorts at the 24-hour period, it is probable that
patients who died very early were evenly distributed across the groups (Morrison et al., 2011).
With respect to retrospective studies such as these, the interpretation of results may be
limited by the lack of randomization and the potential for selection bias. Yet, this limitation is a
characteristic in all retrospective studies and in trauma studies such as these there could be a
selection bias involving the preference of the physician to use the intervention when they
believed the patients had a greater probability of surviving. Lastly, it is important to
acknowledge that this study is the first attempt at synthesizing the literature on this topic from
the perspective of potential lives lost as a result of a gap in coverage of the Emergency Use
Authorization and should be viewed as a relative strength in this important area.

Conclusions
It is necessary to offer a proposed amendment to the Pandemic and All-Hazards
Preparedness Reauthorization Act. The proposed amendment will strengthen all-hazard
preparedness through authorization for medical products for use in emergencies caused by all
hazards whether natural disasters, act of nature, instrument of war or terrorism, intentional or
accidental, or causes or likely causes of physical or psychic trauma. The analysis of § 564 of the
Federal Food, Drug and Cosmetic Act (21 U.S.C. § 360bbb-3 elucidates a significant gap in the
Food and Drug Administration authorization of the emergency use of medical products to
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diagnose, prevent, or treat major health emergencies. Currently, there is a major gap in scope of
coverage of the Emergency Use Authorization authority as it only applies to chemical,
biological, radiological, or nuclear agents. Such a limitation is similar to the same gap in
emergency preparedness authority before the enactment of the Pandemic and All-Hazards
Preparedness Act – specifically, that the emergency authority does not deal with all hazards.
Expansion to all hazards would allow the Food and Drug Administration to grant an
Emergency Use Authorization for an unapproved medical product (or unapproved use of an
approved product) that is the best available medical countermeasure for mass casualty trauma
care. Such expansion would cover trauma care whether brought on by natural disaster, large
accident, instruments of war or terrorism such as explosive devices, or other hazard causing or
threatening large scale physical or psychic trauma, and thereby close this gap and ensure “all
hazard” preparedness. These potential all-hazard response improvements have value for
domestic, international, and military emergency preparedness. The results of the analysis would
expand the Emergency Use Authorization authority, which has been implemented prudently and
successfully, to preparedness for all hazards. All other aspects of the Emergency Use
Authorization authority would remain unchanged.
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Future Directions and Research
Medical treatment facilities on the battlefield store plasma as fresh frozen plasma, and
then thaw prior to administration in casualty care. On the other hand, to administer blood
products in the pre-hospital environment such as at the point of injury, there needs to be a
method and means to deliver the plasma on the battlefield far-forward in a reliable manner. Such
a logistical gap can be overcome by the utilization of freeze-dried or lyophilized plasma. As
previously mentioned, although available overseas, these products, lack Food and Drug
Administration approval presently. Gaining this approval or accelerated fielding through the
Food and Drug Administration process must become a top priority among the military science
community.
The US Special Operations Command has identified accelerated fielding of a dried
plasma product to be a top priority for battlefield trauma care and Special Operations Forces who
must often conduct operations in immature or under developed theaters and austere environments
(Deal, McDowell, Benson, Iddins, Gluck, Griffay, & Wedmore, 2010). Such military
operational contingencies are associated with a risk of delayed or lengthy evacuation and delayed
definitive care where care and evacuation may be delayed for several hours or days (Deal et al.,
2010). While Special Operations medical personnel may not treat US service members with
non-Food and Drug Administration approved products, US military casualties are being treated
effectively by coalition medical forces with a German freeze dried plasma product in Iraq and
Afghanistan. German medical forces have ministered over 500,000 units of the freeze dried
plasma product and no significant or atypical adverse events have been reported (Pennardt,
2010).
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Such a gap in U.S. military medical capability demands the requirement for a dried
plasma solution for US combat medical personnel. Furthermore, it is essential that such a
requirement for a dried plasma solution should not be limited to the Iraq and Afghanistan
theaters of operation and should further extend to under developed and immature theaters
worldwide that require Special Operation missions.
There are dried plasma research data gaps and needs that must be addressed. At present,
there are an inadequate number of studies that have assessed clinical improvements and
outcomes following transfusion of prehospital fluids among trauma patients; hence, there is a
paucity of data regarding the effectiveness and indications for current blood products (Holcomb,
2010; McSwain, Champion, Fabian, Hoyt, Wade, Eastridge, & Blackbourne, 2011). Mc Swain
et al. (2011) report that the majority of data that indicate the benefits of fluid replacement
therapy are based on animal models of controlled hemorrhage.
Current research initiatives should include quality assessments to examine and improve
stored human blood products, studies to identify new techniques for blood component
preservation, product development for fielding blood products within 2 to 5 years, and product
testing to determine the feasibility of currently available blood product use in theater of
operations. In conclusion, the military is obligated to treat its troops as autonomous persons
entitled to basic rights and protections yet the Military Health System must make every effort to
care for injured service members in theaters of war with the medical products supported by the
best body of science regarding clinical efficacy regardless of that medical product’s regulatory
status.

52

EXPANDING THE EMERGENCY USE AUTHORIZATION

List of References
Alam, H. B., Burris, D., DaCorta, J. A., & Rhee, P. (2005). Hemorrhage Control in the
Battlefield-Role of New Hemostatic Agents. Military Medicine, 170(1), 63-69.
American Medical Association, Code of Medical Ethics: Opinion 2.20 - Withholding or
Withdrawing Life-Sustaining Medical Treatment, June, 2001. Retrieved January 2, 2015
from http://www.ama-assn.org/ama/pub/physician-resources/medical-ethics/codemedical-ethics/opinion220.page
Bartels, S. A., & VanRooyen, M. J. (2012). Medical complications associated with earthquakes.
The Lancet, 379(9817), 748-757.
Beam, T. E. (2009). Medical ethics in the military. Military Medical Ethics, 1I, 367-402.
Bellamy, R.F. (1984). The causes of death in conventional land warfare: implications for combat
casualty care research. Military Medicine, 149:55Y62.
Bumbaširević, M., Lesic, A., Mitkovic, M., & Bumbaširević, V. (2006). Treatment of blast
injuries of the extremity. Journal of the American Academy of Orthopaedic Surgeons,
14(10), S77-S81.
Butler, F.K. (2010). Tactical combat casualty care: Update 2009. Journal of Trauma. 69(1), S10S13.
Butts, J. B., & Rich, K. L. (2008). Nursing ethics across the curriculum and into practice (2nd
ed., p. 263). Sunbury, MA: Jones and Bartlett.
Champion, H. R., Bellamy, R. F., Roberts, C. P., & Leppaniemi, A. (2003). A profile of combat
injury. Journal of Trauma-Injury, Infection, and Critical Care, 54(5), S13-S19.
Creswell, J. W. (2009). Research design: Qualitative, quantitative, and mixed methods
approaches (3rd edition). Thousand Oaks, CA: Sage. Pp 175-185.

53

EXPANDING THE EMERGENCY USE AUTHORIZATION
Daban, J. L., Deshayes, A. V., Clapson, P., Batjom, E., Shall, J. V., Clavier, B., & Sailliol, A.
(2009). Le plasma cryodesséché: un produit stable et rapidement disponible pour les
opérations militaires. Annales Françaises d'Anesthésie et de Réanimation, 28, S141-144.
Daban, J. L., Clapson, P., Ausset, S., Deshayes, A. V., & Sailliol, A. (2010). Freeze dried
plasma: A French army specialty. Critical Care, 14(2), 412.
Deal, V. T., McDowell, D., Benson, P., Iddins, B., Gluck, G., Griffay, A., & Wedmore, I. (2010).
Tactical combat casualty care February 2010. Direct from the Battlefield: TCCC lessons
learned in Iraq and Afghanistan. Journal of Special Operations Medicine, 10(3), 77.
Department of Defense Directive 6200.02. (2008). Application of Food and Drug Administration
(Food and Drug Administration) Rules to Department of Defense Force Health Protection
Programs. Retrieved December 17, 2014, from
http://www.dtic.mil/whs/directives/corres/pdf/620002p.pdf
Department of Defense. (2014). Casualty reports. Retrieved December 17, 2014 from:
http://www.defense.gov/news/casualty.pdf
Eastridge, B. J., Hardin, M., Cantrell, J., Oetjen-Gerdes, L., Zubko, T., Mallak, C., &
Blackbourne, L. H. (2011). Died of wounds on the battlefield: causation and implications
for improving combat casualty care. Journal of Trauma-Injury, Infection, and Critical
Care, 71(1), S4-S8.
Eastridge, B. J., Mabry, R. L., Seguin, P., Cantrell, J., Tops, T., Uribe, P., & Holcomb, J. B.
(2012). Death on the battlefield (2001-2011): Implications for the future of combat
casualty care: Journal of Trauma and Acute Care Surgery., 73, S431-S437.

54

EXPANDING THE EMERGENCY USE AUTHORIZATION
Embrey, E., (2003). Protecting the nation’s military may include the use of investigational new
drugs. National defense and human research protections. Accountability in Research,
10(2), 85–90.
Executive Order 13139. (1999). Improving health protection of military personnel participating
in particular military operations.
Fawcett, W., & Oliveira, C. S. (2000). Casualty treatment after earthquake disasters:
Development of a regional simulation model. Disasters, 24(3), 271-287.
Federal Food, Drug, and Cosmetic Act, 21 U.S.C. § 50, subpart B (2001).
Federal Food, Drug, and Cosmetic Act, 21 U.S.C. § 360bbb-3 (2013)
Food and Drug Administration. (n.d.). Anthrax Vaccine Adsorbed Emergency Use
Authorization – Archived Information. Retrieved January 15, 2015 from:
http://www.fda.gov/EmergencyPreparedness/Counterterrorism/MedicalCountermeasures/
MCMLegalRegulatoryandPolicyFramework/ucm264224.htm
Food and Drug Administration. (1997). Letter to Edward E. Martin, Acting Assistant Secretary
of Defense for Health Affairs from Michael Friedman July 22, 1997. [Online]. Available:
http://www.gulflink.osd.mil/library/senate/appx_ee.pdf [accessed January 2, 2015].
Food and Drug Administration. (1999). Human drugs and biologics; Determination that
informed consent is NOT feasible or is contrary to the best interests of recipients;
revocation of 1990 interim final rule; establishment of new interim final rule. 21 CFR §
50 and 312. Federal Register 64(192):54179–54189.
Frykberg, E.R. (2002). Medical management of disasters and mass casualties from terrorist
bombings: How can we cope? Journal of Trauma, 53, 201-212.

55

EXPANDING THE EMERGENCY USE AUTHORIZATION
Frykberg, E. R., & Tepas, J. J. (1988). Terrorist bombings. Lessons learned from Belfast to
Beirut. Annals of Surgery, 208(5), 569.
General Accounting Office. (1997). Defense Healthcare: Medical Surveillance Improved Since
Gulf War, but Mixed Results in Bosnia. Report GAO/NSAID-97-136. Washington, DC:
General Accounting Office.
Gillert, D.J. (1998). Department of Defense: Encephalitis Vaccine Didn’t Threaten Soldier’s
Safety. Retrieved from: http://www.defense.gov/news/newsarticle.aspx?id=41716
Gottron, F., & Fischer, E. (2004). Project BioShield: Legislative history and side-by-side
comparison of House Report 2122, Senate Report 15, and Senate Report 1504.
Washington, DC: Congressional Research Service.
Hill, B. J. (2007). Constitutional Right to Make Medical Treatment Decisions: A Tale of Two
Doctrines, Texas Law Review, 86, 277-345.
Holcomb, J. B. (2010). Traditional transfusion practices are changing. Critical Care, 14(3), 162.
Holcomb, J. B., Stansbury, L. G., Champion, H. R., Wade, C., & Bellamy, R. F. (2006).
Understanding combat casualty care statistics. Journal of Trauma-Injury, Infection, and
Critical Care, 60(2), 397-401.
Inaba, K. (2011). Freeze-dried plasma. The Journal of Trauma and Acute Care Surgery, 70(5),
S57-S58.
Institute of Medicine. (2010). Medical countermeasures dispensing: Emergency use
authorization and the postal model: Workshop summary. Washington, DC: The National
Academies Press.

56

EXPANDING THE EMERGENCY USE AUTHORIZATION
Javitt, G. H. (2005). Old Legacies and New Paradigms: Confusing Research and Treatment and
Its Consequences in Responding to Emergent Health Threats. Journal of Health Care
Law & Policy, 8, 38-70.
Kelly, J. F., Ritenour, A. E., McLaughlin, D. F., Bagg, K. A., Apodaca, A. N., Mallak, C. T., &
Holcomb, J. B. (2008). Injury severity and causes of death from Operation Iraqi Freedom
and Operation Enduring Freedom: 2003-2004 versus 2006. Journal of Trauma-Injury,
Infection, and Critical Care, 64(2), S21-S27.
Kenet, G., Walden, R., Eldad, A., & Martinowitz, U. (1999). Treatment of traumatic bleeding
with recombinant factor VIIa. The Lancet, 354(9193), 1879.
Leibovici, D., Gofrit, O.N., Stein, M., Shapira, S.C., Noga, Y., Heruti, R.J., & Shemer, J. (1996).
Blast injuries: Bus versus open-air bombings: A comparative study of injuries in
survivors of open-air versus confined-space explosions. Journal of Trauma, 41, 10301035.
Lemon, S. M., Thaul, S., & Fisseha, S. (Eds.). (2002). Protecting Our Forces: Improving
Vaccine Acquisition and Availability in the US Military. National Academies Press.
Mabry, R.L., Holcomb, J.B., Baker, A.M., Cloonan, C.C., Uhorchak, J.M., Perkins, D.E.,
Canfield, A.J., & Hagmann, J.H. (2000). United States Army Rangers in Somalia: an
analysis of combat casualties on an urban battlefield. Journal of Trauma, 49, 515-528.
Manring, M. M., Hawk, A., Calhoun, J. H., & Andersen, R. C. (2009). Treatment of war
wounds: a historical review. Clinical Orthopedics and Related Research®, 467(8), 21682191.

57

EXPANDING THE EMERGENCY USE AUTHORIZATION
McManus, J. G., Eastridge, B. J., Wade, C. E., & Holcomb, J. B. (2007). Hemorrhage control
research on today's battlefield: Lessons applied. Journal of Trauma-Injury, Infection, and
Critical Care, 62(6), S14.
McSwain, N. E., Champion, H. R., Fabian, T. C., Hoyt, D. B., Wade, C. E., Eastridge, B. J., &
Blackbourne, L. H. (2011). State of the art of fluid resuscitation 2010: prehospital and
immediate transition to the hospital. Journal of Trauma and Acute Care Surgery, 70(5),
S2-S10.
Meredith, J.T., & Bradley S. (2002). Hurricanes. In: Hogan DE, Burstein JL, eds. Disaster
medicine. Philadelphia, PA: Lippincott Williams & Wilkins, 179–86.
Morrison, J. J., Dubose, J. J., Rasmussen, T. E., & Midwinter, M. J. (2011). Military application
of tranexamic acid in trauma emergency resuscitation (MATTERs) study. Archives of
Surgery, 147(2), 113-119.
Nascimento, B., Callum, J., Rubenfeld, G., Neto, J. B., Lin, Y., & Rizoli, S. (2010). Clinical
review: Fresh frozen plasma in massive bleedings-more questions than answers. Critical
Care, 14(1), 202.
Nightingale, S.L., Prasher, J.M. & Simonson, S. (2007). Emergency Use Authorization
(Emergency Use Authorization) to enable use of needed products in civilian and military
emergencies, United States. Emerging Infectious Diseases, 13, 1046-1051. Available
from http://wwwnc.cdc.gov/eid/article/13/7/06-1188.htm
Noji, E.K. (1993). Analysis of medical needs during disasters caused by tropical cyclones:
anticipated injury patterns. Journal of Tropical Medicine and Hygiene, 96, 370–376.
Pennardt, A. (2010). Editorial review: The time to field freeze dried plasma is now. Journal of
Special Operations Medicine, 10, 49.

58

EXPANDING THE EMERGENCY USE AUTHORIZATION
Perkins, J. G., Schreiber, M. A., Wade, C. E., & Holcomb, J. B. (2007). Early versus late
recombinant factor VIIa in combat trauma patients requiring massive transfusion. Journal
of Trauma-Injury, Infection, and Critical Care, 62(5), 1095-1101.
Phalkey, R., Reinhardt, J. D., & Marx, M. (2011). Injury epidemiology after the 2001 Gujarat
earthquake in India: A retrospective analysis of injuries treated at a rural hospital in the
Kutch district immediately after the disaster. Global Health Action, 4, 1-9.
Pierson, J. F. (2007). Use of unapproved products, off-label use, and black-box warning... A
variation of Newton’s third law or the practical application of the rule of unintended
consequences… Considerations in military operational medicine. Journal of Special
Operations Medicine Volume 7, 50-60.
Project BioShield Act of 2004 (Public Law 108–276).
Rettig, R.A. (1999). Military Use of Drugs Not Yet Approved by the Food and Drug
Administration for CW/BW Defense. RAND Report #MR-1018/9-OSD. Santa Monica,
CA: RAND Institute.
Rid, A., & Emanuel, E. J. (2014). Ethical considerations of experimental interventions in the
Ebola outbreak. The Lancet, 384(9957), 1896-1899.
Roberts, I., Shakur, H., Afolabi, A., Brohi, K., Coats, T., Dewan, Y., & CRASH-2 collaborators.
(2011). The importance of early treatment with tranexamic acid in bleeding trauma
patients: an exploratory analysis of the CRASH-2 randomized controlled trial. The
Lancet, 377(9771), 1096-101.
Shuja, F., Shults, C., Duggan, M., Tabbara, M., Butt, M. U., Fischer, T. H., & Alam, H. B.
(2008). Development and testing of freeze-dried plasma for the treatment of trauma-

59

EXPANDING THE EMERGENCY USE AUTHORIZATION
associated coagulopathy. Journal of Trauma-Injury, Infection, and Critical Care, 65(5),
975-985.
Shultz, J. M., Russell, J., & Espinel, Z. (2005). Epidemiology of tropical cyclones: the dynamics
of disaster, disease, and development. Epidemiologic Reviews, 27(1), 21-35.
Spinella, P. C., Perkins, J. G., McLaughlin, D. F., Niles, S. E., Grathwohl, K. W., Beekley, A. C.,
& Holcomb, J. B. (2008). The effect of recombinant activated factor VII on mortality in
combat-related casualties with severe trauma and massive transfusion. Journal of
Trauma-Injury, Infection, and Critical Care, 64(2), 286-294.
Spinella, P.C., & Holcomb, J.B. (2009). Resuscitation and transfusion principles for traumatic
hemorrhagic shock. Blood Reviews, 23, 231-240.
Strom Thurmond National Defense Authorization Act for Fiscal Year 1999. P.L. 105-261
(1998).
Thomasma, D. C. (2009). Theories of medical ethics: the philosophical structure. Military
Medical Ethics, 1, 23-60.
Turley, J. (2003). Pax Militaris: The Feres Doctrine and the Retention of Sovereign Immunity in
the Military System of Governance. George Washington Law Review, 71, 1.
U.S. Food and Drug Administration. (2007, July). Emergency use authorization of medical
products; Guidance. Retrieved from http://www.Food and Drug
Administration.gov/RegulatoryInformation/Guidances/ucm125127.htm
Williams-Johnson, J. A., McDonald, A. H., Strachan, G. G., & Williams, E. W. (2010). Effects
of tranexamic acid on death, vascular occlusive events, and blood transfusion in trauma
patients with significant hemorrhage (CRASH-2): A randomized, placebo-controlled
trial. West Indian Medical Journal, 59(6), 612-624.

60

EXPANDING THE EMERGENCY USE AUTHORIZATION
World Health Organization. (2014). Ethical Considerations for Use of Unregistered Interventions
for Ebola Virus Disease: Summary of the Panel Discussion, 12 August 2014. Geneva,
Switzerland.

61

