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The Defense Health Agency (DHA) continues to serve
as lead for Military Health System (MHS) protocols
from electronic health record to TRICARE health
benefits to combatant commands worldwide.
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25th Combat Aviation Brigade trained on air to ground patient transfers and reporting
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With the past year and a half of unprecedented struggle in the rearview mirror, what
has held true for civilian America has for the nation’s military, the best prevention has
been proactive protection. From the ramp up of personal protective equipment (PPE)
dissemination to the inclusion of COVID-19 awareness and symptom response training
across the force, DoD’s medical personnel from facility to field have been at the forefront
of the fight.
The Summer 2021 issue of Combat & Casualty Care takes a look at where military
medical attention is today having absorbed 18 months of lessons learned in combat of
a most unconventional kind. In an exclusive article from Defense Health Agency director
LTG Ronald Place, we get insight into ways DoD’s health watchdog has partnered with the
Department of Health and Human Services (DHHS) to ensure success of the Department’s
Vaccine Implementation Plan not to mention the continued roll-out of the Military Health
System (MHS) GENESIS electronic health record to improve health care access, quality,
safety, transparency, and patient engagement. From entire force health oversight to
medical materiel development, Army Medical Materiel Development Activity’s (USAMMDA)
Warfighter Protection and Acute Care Project Management Office, led by product manager
Calli Rooney, has implemented COVID-19 point-of-care antigen detection with Food and
Drug Administration (FDA) emergency use authorization and its Rapid Human Diagnostics
(RHD) program to help develop vaccines and treatments for contagious diseases. Of
course, no organization is any more tuned into discovering protections from infectious
disease than the Army’s Medical Research Institute of Infectious Diseases (USAMRIID),
and MAJ Jeffrey Kugelman, director of the Center for Genome Sciences, is overseeing the
recent launch of a unique surveillance platform based on next-generation sequencing that
has the potential to expand COVID-19 testing efforts, and make them more cost-effective
while screening for other contagious diseases.
As the world braced for a pandemic, the world of telemedicine stood poised to
embrace challenges associated with it. A growing aspect of telemedical evolution has
been the use of simulation to improve care provider/patient interaction. The U.S. Army
Medical Research and Development Command’s (USAMRDC) Telemedicine and Advanced
Technology Research Center (TATRC), is employing its Medical Modeling, Simulation and
Informatics Visualization division, led by Geoffrey Miller, and a newly launched NEXUS
lab which conducts research and technology development into medical modeling and
simulation focused on trauma combat casualty care and MHS needs just as telemedicine
is being seen increasingly as a valued platform to achieve positive patient outcomes. In a
look at global health from an international delivery perspective, this issue shines light on
stellar efforts by the Defense Logistics Agency (DLA) as it continues to serve as a lifeline
for many nations less fortunate when it comes to the availability of pandemic mitigating
equipment and supplies.
Don’t miss this issue’s Med Evac Focus and Industry Perspective spotlights on an
Aeromedical Bio-containment Evacuation System (ABES) capability within Canada’s Armed
Forces and contagion-combatting medical kits in future combat medic supply packs.
As always, your comments are welcome. Thanks for the readership and stay safe!
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FOCUSING SKILLS PROFICIENCY TO ACHIEVE ADVANCED FORCE HEALTH
From its role as a key DoD support entity for guidance surrounding the Department’s
COVID-19 pandemic response, the Defense Health Agency (DHA) continues to serve
as lead for Military Health System (MHS) protocol including MHS GENESIS electronic
health record, TRICARE health benefits, and combatant commands stationed worldwide.
By LTG Ronald Place, Director, Defense Health Agency

U.S. Air Force Airman 1st Class Alexandria Johnson, 81st Diagnostic and Therapeutics Squadron lab technician, prepares a COVID-19 sample for testing inside the Keesler Medical Center at
Keesler Air Force Base, Mississippi, July 1, 2020. The Microbiology Department has been working to get fast, efficient, and accurate COVID test results to their patients. (U.S. Air Force photo
by Airman 1st Class Spencer Tobler)

Since January 2020, the Department of Defense (DoD) has
dedicated resources to combat the COVID-19 threat with the support
of the Defense Health Agency (DHA) and others across the Military
Health System (MHS).
One of the first actions included publishing DoD Force Health
Protection (FHP) Guidance. The Department has since published
22 FHP supplements. This guidance has helped to keep pace with
the dynamic nature of an emerging, and then changing, pandemic
environment. FHP guidance focuses on the safety and well-being
of our active-duty service members, employees, and beneficiaries.
Among a host of details, they include guidelines for public health
risk mitigation, diagnostic testing, return-to-work protocols, and
travel.

LEVERAGING INSTITUTIONAL KNOW-HOW
The MHS has been an active participant in the federal response,
which has been a multiagency U.S. Government effort led by
4 | Combat & Casualty Care | Summer 2021

the Department of Health and Human Services (DHHS) and the
DoD. The MHS’s medical research and development capability
immediately offered support to the federal response effort, which
leverages recognized experts from the federal government and
private industry. The DHA quickly pivoted and responded by
supporting convalescent plasma collection, testing, development of
therapeutics and vaccines, development and implementation of the
DoD Vaccine Administration Plan, vaccine safety, and monitoring
much of this with a COVID-19 registry.
Early in the pandemic, when clinicians were still not sure what
the most effective treatments were for COVID-19 infections, the
Food and Drug Administration (FDA) authorized use of convalescent
plasma as an investigational treatment for patients with moderate
or severe COVID-19 infections. The DHA led a vigorous effort to
collect 10,000 units of COVID-19 Convalescent Plasma (CCP) by
September 30, 2020. To reach this goal, the DHA implemented a
six-phase program to identify, recruit, assess, collect, store, and
distribute CCP to assist researchers in the development of vaccine
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and therapeutics. By September 2020, the MHS surpassed the goal
with more than 10,700 units collected.
From the beginning of the COVID-19 pandemic, the DoD has
stood at the front lines of proactive testing for the COVID-19 virus.
Health care providers continue to work closely with local and
installation public health authorities or public health emergency
officers to guide COVID-19 diagnostic testing. DoD testing facilities
have become more robust since the outbreak began. To maintain
military readiness and ensure our national security, the DoD
significantly increased its COVID-19 testing capacity. Since March
2020, we grew from 15 testing sites to 185, including public health
laboratories, and performed more than 3.5 million COVID-19 tests
as of June 2021.
We leveraged prior investments that built an infectious disease
research, development, and manufacturing infrastructure. Our
ongoing research into medical countermeasures supported the
all-of-government effort to develop and manufacture vaccines and
therapeutics to fight the virus. The federal response funded clinical
trials evaluating several vaccine candidates, and selected them
based on promising data of immune response, protection in animal
studies, safety and immune response data in early-stage trials in
humans. Each of the trials collected data on how well a vaccine
candidate protected against COVID-19 and on the safety of the
vaccine candidate in a larger population, including people most at
risk.
Pfizer-BioNTech and Moderna received the FDA’s emergency use
authorization in the United States in mid-December 2020, followed
by Janssen in March 2021. The DoD began executing the COVID19 vaccination distribution plan for prioritizing and administering
COVID-19 vaccines to 13 initial sites. Today, more than 360 sites are
administering the emergency use authorized vaccines.
To meet COVID-19 data needs, the DHA’s Joint Trauma System
staff developed a global COVID-19 registry to track patients and
their outcomes. The COVID-19 registry began collecting real-time
COVID-19 data in May 2020 and exceeded 220,000 DoD patients
as of the first week of June 2021, with a detailed record review by
trained abstractors of over 9,000. The registry provides a remarkably
detailed capability to compare outcomes of COVID-19 to available
treatments. The DoD can also track active-duty personnel’s annual
physical fitness tests for lingering COVID-19 impacts. It also links
to the annual periodic health assessment, where we plan to add
questions related to mental health and the COVID-19 pandemic.

X-Ray Capabilities
Anytime, Anywhere
The X-Ranger is a compact,
portable battery-powered x-ray
system from MinXray
High-resolution diagnostic imaging provides an
added layer of support for:
• Casualty Care
• Veterinary Applications
• Security Screening/NDT

LAYING A FRAMEWORK FOR FUTURE HEALTHCARE
MHS GENESIS replaces a patchwork of numerous legacy
systems with a single, integrated electronic health record across
the continuum of care. It provides the DoD’s 9.6 million beneficiaries
and approximately 200,000 medical providers with standardized
medical workflows and a consistent electronic medical records tool.
We are adopting modern, digital health technologies to offer greater
access to care, and have already started capturing initial uptake at
recruiting depots, routine care occurring both at home station and
during deployment, and in the near future, will be able to continue
the electronic health record through transition to Department of
Veterans Affairs health care.
We first deployed our electronic health record to military
treatment facilities in the Pacific Northwest in 2017. The MHS
GENESIS base platform is already in wide use in civilian hospitals and
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U.S. Air Force Airman 1st Class Sarah Mize, assigned to the 22nd Operational Medical Readiness Squadron at McConnell Air Force Base, administers the COVID-19 vaccine to a local community
member at the Community Vaccination Center (CVC) in St. Paul, Minnesota, June 7, 2021. The Airmen at the center finish their mission with compassion and professionalism that comes from all
those who wear the uniform. U.S. Northern Command, through U.S. Army North, remains committed to providing continued, flexible Department of Defense support to the Federal Emergency
Management Agency as part of the whole-of-government response to COVID-19. (U.S. Army photo by Staff Sgt. Cambrin Bassett)

we adapted it to meet our unique needs. Since 2017, we have been
learning the MHS GENESIS system, conducted multiple upgrades,
applied stabilization and adoption changes, and accomplished
thousands of configuration changes to tailor it to meet our needs.
With the activation of MHS GENESIS at U.S. Coast Guard pilot sites
in September 2020, and the Department of Veterans Affairs MannGrandstaff VA Medical Center in October 2020, we are starting to see
the full capability that this system offers us. Already this year, the
DoD deployed MHS GENESIS to sites in Arizona, California, Colorado,
Kansas, Missouri, Montana, Nebraska, New Mexico, North Dakota,
South Dakota, Texas, Utah, and Wyoming.
We are involved in several efforts to support health readiness.
First, the DHA is a combat support agency serving the combatant
commanders and military services to support the delivery of
high-quality, integrated, and affordable health services to service
members, retirees, and their families. We serve the entire Military
Health System, including managing the TRICARE health benefit.
Second, the DHA is engaged in an effort to assume responsibility
for administration and management of all military medical and
dental facilities from the military departments. That’s important
to know, because military hospitals and clinics are “readiness
platforms,” where medical professionals from the Army, Navy, and
Air Force not only obtain – but sustain – their cognitive, technical
and team skills. And those medical facilities are our first line of
medical deployment in support of military operations. The Military
Departments identify and define their readiness requirements – how
many people of each skill type they need in support of their mission
6 | Combat & Casualty Care | Summer 2021

sets. It’s our job at the DHA to provide a working environment that
enables and empowers each member of these uniformed medical
teams to be ready to do that job.
Third, before the COVID-19 pandemic, the DoD began a major
reform effort to boost health readiness. The fiscal year 2017
National Defense Authorization Act directed the DoD to submit plans
for restructuring military hospitals and clinics to increase the MHS
focus on military and medical force readiness.
In February 2020, we submitted a report to Congress proposing
changes for a select group of military hospitals and clinics.
We’re transforming the MHS to increase medical readiness and to
serve our beneficiaries in new ways, like centralized management,
developing the TRICARE provider network and bringing civilian
providers into our health system. It is essential to restructure a
portion of our medical facilities to maximize their contributions to
warfighting readiness. We are doing all of this while continuing to
offer access to outstanding health care for 9.6 million beneficiaries.
The thinking behind changes for some military hospitals and
clinics is they exist to keep combat forces ready to go to war.
We must sustain the readiness of medical personnel to support
wartime requirements. Based on this premise, the MHS needs to
match its infrastructure to its readiness and mission requirements
by reducing services at some hospitals and clinics while potentially
expanding services in other areas. The changes ultimately maintain
medical services necessary to support the medical readiness of
combat forces and mission-critical on-base activities while building
readiness in the medical force, and ensuring continued access to
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quality care for our patients. We are making changes in a deliberate,
phased fashion, to ensure every one of our 9.6 million beneficiaries
continues to enjoy access to outstanding health care, even if the
location where they receive care changes. As a physician and as
husband, father, and grandfather, I recognize that health care is
deeply personal and changes may cause concern. This is a major
driving force for why we are being careful about the changes we
make and will assist those whose care may be moving to another
provider.
Of course, COVID-19 had a major impact on this work, but it did
not stop during the pandemic. Today, as our COVID-19 response
begins to settle into routine care, we are picking up the pace on
changes to our health system. Obviously, the COVID-19 pandemic
affected our military hospitals and clinics, along with the civilian
provider network. We are revalidating our findings to help ensure
TRICARE network providers have the capacity to welcome patients
moving out of select military medical facilities and into our TRICARE
provider networks. We are in the midst of examining provider
networks now and expect to release an updated report later this
year.

The pandemic has also reaffirmed a need to find new, effective
and efficient ways to protect, support, and promote the health
and welfare of the military community. Rapid and extensive
changes have reshaped today’s health care environment, and we
are dedicated to modern, military medical innovation to protect,
support, and advance the health and welfare of our military family.
The DHA is taking specific actions to improve health care access,
quality, safety, transparency, and patient engagement. We are
working to standardize and spread these efforts, in a coordinated
path to high reliability for the entire system. The lessons learned
during the COVID-19 pandemic and the transformation efforts that
are underway to standardize health care across the MHS position us
well to rapidly respond to future health challenges and support the
readiness of our Armed Forces.
The DHA stands ready to provide care to the warfighter and
sustain the readiness of medical personnel to support wartime
requirements. The MHS is changing the global military health care
system to be even better, going where others cannot to provide care
and assisting our TRICARE beneficiaries as we evolve.

USING LESSONS LEARNED PROACTIVELY
The MHS is increasing medical readiness and beginning to serve
our beneficiaries in new ways. COVID-19 has illustrated support of our
warfighting capabilities requires a joint, synchronized effort across
the Department. The pandemic confirmed that the Department is on
the right path as we pursue the most comprehensive set of reforms
ever undertaken in the history of military medicine. Centralized
management of military medical facilities helps us standardize
clinical and business processes that will improve health care
delivery for both patients and health care providers. Reshaping the
services offered at some of our hospitals and clinics will allow us
to better support the readiness of our uniformed medical providers.
And implementation of MHS GENESIS, the electronic health record,
is yielding improvements in both the patient and provider experience
of care.
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HEADING OFF VARIANT
SPREAD: POINTOF-CARE ANTIGEN
DETECTION
Ms. Calli M. Rooney, product manager in the Warfighter
Protection and Acute Care Project Management Office at the
U.S. Army Medical Materiel Development Activity, is responsible
for the execution of Army acquisition programs to meet cost,
schedule and performance requirements for the advancement
of medical solutions for the Warfighter. She holds an M.S. in
biotechnology and an MBA from the University of Maryland
University College. A member of the Army Acquisition Workforce,
she holds Defense Acquisition Workforce Improvement Act
Level III certification in Program Management and has achieved
Program Management Professional certification.

In May, the U.S. Army Medical Research and
Development Command’s (USAMRDC) Medical
Materiel Development Activity (USAMMDA) Warfighter Protection and Acute Care (WPAC) Project
Management Office (PMO), along with its commercial partner InBios International Inc., announced the U.S. Food and
Drug Administration (FDA) had granted Emergency Use Authorization
for the COVID-19 Point-of-Care (POC) Antigen Detection Test. This
novel test, administered via a nasal swab specimen, can rapidly diagnose whether or not an individual may be COVID-positive.
Combat & Casualty Care spoke with Calli M. Rooney, health science
product manager for USAMMDA’s WPAC PMO, serving as lead for the
organization’s Rapid Human Diagnostics (RHD) program. As the DoD’s
primary resource for military medical solutions, USAMMDA was tasked
with developing vaccines, treatments, and diagnostics for COVID-19
since the beginning of the global pandemic. The organization was also
called upon to develop and supply critical medical items such as ventilators and personal protective equipment. Rooney discussed the use
and importance of the COVID-19 POC test, and further provided much
background on how the project came to fruition within such a short
timeframe. In light of the increasing numbers of vaccinated individuals throughout our nation, Rooney believes the availability and use of
this COVID-19 antigen detection test will become more important in
the months ahead.
C&CC: As product manager within the WPAC PMO, please describe
your role and responsibilities with regard to the COVID-19 POC Antigen
Detection Test project.
Ms. Rooney: My official position title is “Health Science Product
Manager,” but in short, I am a product manager within USAMMDA’s
Warfighter Protection and Acute Care Project Management Office.
8 | Combat & Casualty Care | Summer 2021

Ms. Calli M. Rooney
Product Manager
Warfighter Protection and Acute Care Project
Management Office
USAMMDA
One of my responsibilities is to lead and manage the Rapid Human
Diagnostics (RHD) program. When the COVID pandemic started, the
Defense Health Agency provided CARES Act funding to the WPAC
PMO’s RHD program for the development of a rapid diagnostic test
for COVID-19. We leveraged an existing collaboration and contract
vehicle with InBios International Inc. to quickly award a task order for
the development of a COVID-19 point-of-care antigen detection test.
C&CC: Please describe the COVID-19 POC test, including its purpose
and benefit.
Ms. Rooney: The COVID-19 POC Antigen Detection Test is a rapid
diagnostic for the qualitative detection of the SARS-CoV-2 (COVID19) antigen in direct anterior nasal swab specimens. This test can
be used in individuals suspected of having COVID-19 within five days
of symptom onset, or in individuals who do not display symptoms
but may have other epidemiological reasons to suspect COVID-19
infection. This test is limited for use in authorized laboratories in point-
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Video image of active efforts taking place in a USAMRDC lab. Video recorded as part of a presentation on behalf of the USAMRDC’s contribution to the 2020 AUSA event. (USAMRDC Public Affairs)

of-care patient settings, but it is available
for use by both the U.S. Military and U.S.
civilian populations. Use of this test among
our Servicemembers while stationed at home
or overseas will help to stop the spread of
the illness throughout our military, which in
turn will help to promote the readiness of our
forces.

C&CC: Please provide background on why this
test was created. Is this type of test unique?
Ms. Rooney: This test was created as part
of the whole-of-government response to the
COVID-19 pandemic. The task order with
InBios International Inc. was awarded in
June 2020, and within 10 months, we were
able to achieve EUA from the FDA. There

“It’s very exciting to see our commercial
partner’s success with the COVID-19
point-of-care antigen detection test,
and their receiving Emergency Use
Authorization determination from the
FDA for the product,” said COL Gina
COL Gina Adam
Adam, USAMMDA Commander. “Ms.
Rooney’s outstanding work as the
product manager is commendable, for recognizing
both a need and a commercial partner who could pivot
quickly to help us meet that need. The approval to use
this point-of-care rapid diagnostic will no doubt assist
the military as well as communities across the nation
in detecting COVID-19.”
10 | Combat & Casualty Care | Summer 2021

are similar and comparable tests on the
market authorized for emergency use by the
FDA in response to the COVID-19 pandemic
and many others are still in development.
What makes this test unique is that there is
no sample preparation or instrumentation
required. It can be used for testing both
symptomatic and asymptomatic individuals
and results are extremely fast (20 minutes);
in most cases, an individual will have their
test results before leaving the doctor’s office.
C&CC: Please elaborate on the FDA
Emergency Use Authorization status, and
please speak about when this test may be
FDA cleared or approved for widespread use.
Ms. Rooney: The InBios qualitative SARSCoV-2 antigen detection test received FDA
Emergency Use Authorization (EUA) on May 6,
2021, and is authorized for use in laboratories
certified under Clinical Laboratory
Improvement Amendments of 1988 (CLIA)
that meet the FDA’s requirements to perform
waived, moderate-to-high complexity tests.
It is also authorized for use in point-ofcare patient care settings operating under
a CLIA certificate of waiver, certificate of
compliance, or certificate of accreditation.
Post-EUA requirements from the FDA include:
1) Completion of the remainder of flex studies
within one month of EUA, 2) completion of
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U.S. Army Pfc. Erick S. Alulema, combat medic specialist, New Jersey Army National Guard, prepares a COVID-19 Ag testing card
during COVID-19 testing. The test detects the presence of protein antigens from SARS-CoV-2, the virus that causes COVID-19.
(New Jersey National Guard photo by Mark C. Olsen)

real-time stability study and must notify the
FDA of testing results as the results become
available, and 3) conduct studies to support
an expanded use within six months of EUA.
The expanded use will be to add an “at-home”
or “over-the-counter” use claim to the EUA.

manufacturers to register and notify the FDA
of their intent to market a medical device to
the public for commercial distribution.

C&CC: Given that many people have been
vaccinated against COVID-19, and things are
improving across the country, can this test be
modified to detect other types of viruses as
well?

Ms. Rooney: Yes, I’d like to say that this effort
has been a whole-of-government approach
from the beginning, and so many people
deserve credit for the success of this COVID19 test. While our WPAC PMO team serves
as the programmatic lead for this Army RHD
program, it was initially funded by the Defense
Health Agency through the CARES Act, which
led to its achieving its FDA EUA status.
Additionally, this project is moving forward
through funding provided by the Biomedical
Advanced Research and Development
Authority to achieve 510(K)-clearance.
Without question, this effort truly is an
example of our great teamwork throughout
the government and the DoD. Our collective
work will certainly help to stop the spread of
COVID-19 throughout our nation, and perhaps
even the world. I’m proud to be a part of this
outstanding project.

Ms. Rooney: No, this test is specific to COVID19; however, it is likely to be able to detect the
multiple variants of COVID-19 that continue
to emerge.
C&CC: What lies ahead for this particular
test? Any similar projects upcoming?
Ms. Rooney: Yes, our commercial partner
is likely to pursue the expanded use claim I
mentioned earlier. Furthermore, the test will
undergo the completion of additional clinical
studies to support FDA 510(k) clearance,
which is a requirement by the FDA for

C&CC: As we wrap up our conversation, would
you like to add anything else?
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STOPPING THE SPREAD PROACTIVE MITIGATION OF VARIANT MUTATION

TRACKING AND
PINPOINTING A VIRAL
INVASION
Major Jeffrey R. Kugelman was born in California in 1976. He
graduated in 1999 from Arizona State University with a Bachelor
of Science degree in Design and from American Intercontinental
University in 2001 with a Master’s degree in Information
Technology. On 3 January 2003, he enlisted as an active duty
medic in the U.S. Army. In 2007 he transferred to the Texas
National Guard and began the simultaneous membership program as an ROTC cadet. In 2010, Major Kugelman graduated from
The University of Texas at El Paso with a Ph.D. in Pathobiology
and reentered active duty service as a Biochemist in the Medical
Service Corps. After completing the AMEDD Officer Basic Course,
Major Kugelman was as-signed to the United States Army Medical
Research Institute of Infectious Diseases (USAMRIID).
During Major Kugelman’s assignment to USAMRIID, he served
as a Biodefense Scientist and Assistant Director of the Center
for Genome Sciences and now serves as the Division Chief of
Molecular Biology. In 2014, he deployed to Liberia in support
of Operation United Assistance, where he provided real-time
sequencing identification of Ebola-virus infected human samples.
In 2015, Major Kugelman served as a Medical Research and
Materiel Command Liaison Officer to the Army G8 Office of
Chemical and Biological Defense. In 2016, he was selected to
serve as a Science and Technology Attaché in the Engineering
and Science Exchange Program with France, located at the
National Reference Center for Tropical Disease in Marseille,
where he served until June 2018. In 2019, he rejoined USAMRIID
as the Director of the Center for Genome Sciences.

Inside the U.S. Army Medical Research and Development Command’s (USAMRDC) United States Army Medical Research Institute
of Infectious Diseases (USAMRIID), the effort to combat the novel
coronavirus pandemic continues unabated. Since the very beginning
of the pandemic, USAMRIID has been an integral player in developing
the research required to fight COVID-19 and keep both U.S. Soldiers
and the greater U.S. public safe. Specifically, scientists at USAMRIID
have been tracking the so-called “evolutionary drift” of the virus
across massive global databases containing information on hun12 | Combat & Casualty Care | Summer 2021

MAJ Jeffrey Kugelman
Director
Center for Genome Sciences
USAMRIID
dreds of thousands of cases; additionally, they are tracking variants
(viral changes) appearing in different parts of the world that may be
affecting outbreak parameters. The Institute also recently launched
a unique surveillance platform based on next-generation sequencing that has the potential to expand COVID-19 testing efforts, and
make them more cost-effective while screening for other diseases
of concern.
Heading this effort is Major Jeffrey R. Kugelman who has directed
the Center for Genome Sciences at USAMRIID and served as Division
Chief of Molecular Biology since 2019. Kugelman is a Medical Service
Corps officer who holds a Ph.D. in Pathobiology from The University
of Texas at El Paso. During his first assignment to USAMRIID, he
served as a Biodefense Scientist and Assistant Director of the Center
for Genome Sciences. In 2014, he deployed to Liberia in support of
Operation United Assistance, where he provided real-time sequencing
identification of Ebola-virus infected human samples. In 2015, Kugelman served as a Medical Research and Materiel Command Liaison
Officer to the Army G8 Office of Chemical and Biological Defense
before being selected for a scientific exchange program with France.
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STOPPING THE SPREAD PROACTIVE MITIGATION OF VARIANT MUTATION
Combat & Casualty Care Magazine sat
down with Kugelman to talk about USAMRIID’s continuing efforts in the fight against
COVID-19, including new developments
involving global surveillance of the virus.
C&CC: How are you progressing in charting
this respiratory disease across the globe?
MAJ Kugelman: You hear a lot of talk about
the India, U.K., and California variants –
for SARS-CoV-2 it’s more of a geographic
distribution. You can sample a population
and see how much of a certain lineage
is transmitting across an area. There are
specific variants of concern that have a link
to more severe disease and the ability to
escape immune response – so it’s critical to
understand what’s driving a local outbreak,
or cluster.
C&CC: Is it incorrect then to refer to the
country or location where an outburst spike
occurs? Should we instead refer to a new
variant by another metric?

Dr. Nicholas DiPaola prepares a sample for genomic analysis at the USAMRDC’s U.S. Army Medical Research Institute of Infectious
Diseases, where scientists are combining traditional diagnostic testing with next-generation sequencing to improve surveillance
for COVID-19 and other diseases. (John W. Braun, Jr., USAMRIID)

MAJ Kugelman: No, you just have to
understand the level of variance. For
instance, you might have a cluster of 200
patients from a specific area and time. And there may be three viral
lineages circulating in that group at that time, and so sequencing all
200 of them is not going to be fully beneficial. There’s just not a lot
of diversifications in a closely-tied population for this virus. Whereas
with Ebola virus disease (EVD), I can sequence all two hundred and it
will establish a very clear person-to-person transmission chain. The
World Health Organization has subsequently suggested a new Greek
alphabet nomenclature to avoid regional virus association stigma.

C&CC: How does that knowledge translate to – or impact – the
average citizen?
MAJ Kugelman: Some of the changes in the virus have been linked
to changes in severity. Some have been linked to presentation in
younger individuals post vaccination. So, it is important to know what’s
driving that cluster in your area. It’s important to distinguish that it’s
not [actually] tracking individual-to-individual [or] who-gave-what-towhom. It’s more of ’70 percent of the cases in my area are presenting
with any given variant.’
C&CC: Do you see a positive outlook for the U.S. given the currently
climbing vaccination rate and the development of multiple vaccines?
MAJ Kugelman: We’re seeing the same. The number of samples is
slowing down, and [so] we’re focusing now on cases that are postvaccination – what we call “vaccine breakthroughs” – meaning they
were fully immunized but still got sick. So yes, we are seeing the
same general trend in our work. In the past year we’ve also developed
a massively-pooled surveillance platform based on next-generation
sequencing. All of these are good things.
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C&CC: What more can you tell us about that surveillance platform?
MAJ Kugelman: A large part of diagnostics is based on real-time
PCR [polymerase chain reaction] where you have a PCR target that’s
amplified, and then as it’s amplified you measure the accumulation of
a light signal. So, we’ve replaced that assessment of the light signal
with a genetic sequencer. And in the preparation of the sample, in
each sample we put on a unique sequence barcode at the front of the
PCR target, and then that’s amplified. Then, because we’ve uniquely
identified them in the first step, we’re able to then pool – as many as
we can fit – into the sequencer. Basically, we came up with a solution
to the numbers problem because [in] the original protocols, we were
only able to get up to 200 to 400 samples sequenced before the
libraries became unstable and we were unable to sequence. We’ve now
gotten to where we can run 12,000 samples concurrently on the same
sequencing run. It takes 24 hours to get through the whole process, but
at 12,000 concurrent tests presently, it’s now one of the most capable
multi-sample approaches we have in the world to test for the presence
or absence of COVID. We have submitted for a patent for this method.
C&CC: How does that translate into real-world usage?
MAJ Kugelman: Real world, we were also funded to do operationalization
of this method. So we did several thousand nasal swabs and some
saliva [samples] from the Naval Academy. And essentially, we were
able to screen their asymptomatic population – because, obviously,
if they had symptoms, they would be sent to a provider and handled a
different way. And then any positives that we found were then referred
for clinical testing so that it could be entered into the medical record
and they could receive care. [This route] is also much cheaper. It’s
between three and five dollars per test. We are able to start looking at
Summer 2021 | Combat & Casualty Care | 13
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Samantha Tostenson, Research Microbiologist and William Dorman, Technical Manager, Special Pathogens Laboratory, prepare coronavirus testing supplies at the U.S. Army Medical Research
Institute of Infectious Diseases at Fort Detrick, Md. USAMRIID is supporting the 1st Area Medical Laboratory, which deploys worldwide to perform surveillance, confirmatory analytical laboratory
testing and hazard assessments in support of force health protection. (USAMRIID)

populations that before weren’t being screened. One more small detail
is that we’ve figured out how to do this process with neat saliva, so
rather than doing a nasal swab, people can spit in a tube and we have
a pretty good detection rate on that. What this means is that you could
take an entire company, an entire battalion, have them open ranks,
spit in a tube, turn it in – and then, within 20 to 30 minutes, you’ve
surveilled the entire company at the same point in time. So when those
results come back, you can then pull out the infected individuals and
maintain your organizational capacity.
While we were working with the Naval Academy, there was a week
there – if you remember the news reports – where they went up to
triple-digit cases. We were surveilling their asymptomatic population
at that time, and we were able to identify eight asymptomatic and one
pre-symptomatic case in their population. These all had very high viral
loads, so they were not symptomatic but clearly infectious. The pooling
assay detected those cases. Then, within a week, we turned it around
and were able to do the whole genome sequencing and tell them that it
was the new U.K. variant that had caused that spike in the population.

C&CC: What else is taking place at USAMRIID that is worthy to note?
MAJ Kugelman: We also have done [work] with reverse genetics.
As these samples are coming in, we are attempting to do isolates
for any new lineages we see of variants of concern. We just finished
characterizing the India variant, the 617.2, which took [about] two
to three weeks. In the event that we cannot isolate virus from the
sample, or we don’t have access to the sample, but we still have
the sequence – then we have a reverse genetics system where we
can make the changes observed and then reconstitute it. Using the
tools of synthetic biology, we’re able to make a virus that looks like
the one we want to acquire, and then grow that and create a stock
from it. So, we’ve developed this method and we’ve been using it for
new variants. The silent mutation system – or, the barcoding for the
transmissibility –was built on that platform. We’ve also reconstituted
all the known clade (viral family) members so that we can do a
comparison study for transmissibility. We’ve been extremely busy at
USAMRIID over the past year with our COVID-19 support.

C&CC: What is the eventual plan for this new method? Is the goal to
bring it to market?
MAJ Kugelman: The USAMRDC did file for the patent. What they decide
to do with the licensure upon completion of the patent application is
up to [the Command]. It may be sold; it may become commercially
available. But my goal was to get it ready for the military. As I said, we
were funded to do the operationalization; so we were actually using the
test to support this outbreak.
14 | Combat & Casualty Care | Summer 2021
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DEFINING DATA APPLIED SIMULATION FOR REAL WORLD OUTCOMES

NEXUS LAB:
OPTIMIZING HEALTH
OUTCOMES THROUGH
COMPARATIVE STUDY
Geoffrey T. Miller is a Research Scientist and Division Chief
of the Medical Modeling, Simulation, Informatics & Visualization
(MMSIV) Division at the Telemedicine and Advanced Technology
Research Center (TATRC), U. S. Army Medical Research and
Development Command (USAMRDC). In this role, Geoff oversees
and conducts research and technology development into future
generation medical modeling, simulation, training, sustainment,
and readiness efforts focused on Trauma Combat Casualty Care
and Military Medical Health System needs. Geoff is also an
Associate Professor, School of Health Professions at Eastern
Virginia Medical School (EVMS) in Norfolk, Virginia. Geoff
joined EVMS in 2011, overseeing the expansion of simulationbased educational activities, curriculum development and
educational outcomes and translational analysis, with an
emphasis on the creation and improvement of operational and
clinical competence assessment using advanced educational
technology, modeling and simulation, specializing in immersive
virtual environments, serious gaming and innovative educational
technology development. Previously, Geoff was the Associate
Director of Research and Curriculum Development for the
Division of Prehospital and Emergency Healthcare (20002011) at the Michael S. Gordon Center for Research in Medical
Education (GCRME), University of Miami Miller School of
Medicine where he also served as a consultant and collaborator
for the United States Army Trauma Training Center (USATTC).

Recently, the U.S. Army Medical Research and
Development Command (USAMRDC) Telemedicine and Advanced Technology Research Center’s
(TATRC), Medical Modeling, Simulation, Informatics and Visualization (MMSIV) unveiled the NEXUS
laboratory – a new research environment designed to explore, analyze
and understand the intersection of humans, data, and technology both
within and across the Military Health System or MHS. The lab combines a range of state-of-the-art technologies (such as motion capture,
volume capture, and synchronized psychophysiological monitoring)
to record military medical professionals performing medical tasks to
better understand clinical procedural performance, the use and impact
of medical devices and technologies, and data and visualization tools
with current and future technologies in combat casualty care by individuals and teams. Data derived from the NEXUS laboratory will enable
research into how current or new procedures, medical devices, and
digital health technologies impact caregiver performance in military
operational medicine contexts.
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Mr. Geoffrey Miller
Division Chief
Medical Modeling, Simulation,
Informatics & Visualization
TATRC
Combat & Casualty Care had the chance to speak with Geoffrey T.
Miller, a Research Scientist and the Division Chief of the MMSIV Division at TATRC. In this role, Miller oversees the NEXUS lab and conducts
research and technology development into future generation medical
modeling, simulation, training, sustainment, and readiness efforts
focused on trauma combat casualty care and MHS needs.
C&CC: Why start the NEXUS lab now as opposed to some other time?
What’s so important about now?
Mr. Miller: Why now? I wish we could’ve done it sooner. The NEXUS
laboratory combines a collection of state-of-the-art performance
measurement technologies that allow us to really explore and
understand what human performance in healthcare looks like. Now
what do I mean by that? What I mean is that most people are trained
to do procedures using guidelines or evidence-based practice where
it exists; or – in the example of a combat medic’s training, they have
instructors and manuals, they’re taught how to do a procedure, when
Summer 2021 | Combat & Casualty Care | 15
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Geoffrey T. Miller (second from right) gives a tour of TATRC’s new NEXUS laboratory in May.
(Ramin A. Khalili, USAMRDC Public Affairs)

do to a procedure, and why they would do it. From there, they go
to a simulation-based setting where they work with task trainers or
manikins to practice skill development. Following skill development
and training, they typically get evaluation by instructors who observe
and rate their performance for a “go, no-go” decision. What we’re
trying to do with NEXUS is leverage technologies that are readily
available to improve the objectivity of performance measurement
of military healthcare providers, which also influences the training
alongside
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and development phases. Instead of me observing a student as
they go through a sequence of clinical procedural skills – using a
checklist or some other criteria to say “you’re good, you’re readyto-go, you’ve checked all the boxes”, we are mapping healthcare
procedural performance to improve acquisition, retention and transfer
of learning, simply we want to achieve two primary goals; ensuring
expert instruction for everyone, and measure performance accurately
with individualized expert feedback. So employing technologies like
motion capture, psycho-physiological monitoring or stress monitoring,
pupillometry, clinical assessment and intervention data from human
patient simulators, the accuracy of those tied to task-load monitoring,
and cognitive saturation, or understanding where your attentional
focus is, we start to understand and appreciate a more complete
picture about a healthcare providers ability to do something in a way a
human observer just can’t measure.
Through systematic collection of these data, over time, and with
a large number of subjects, we can then begin to aggregate the data
into what we call a “master model of performance.” A “master model”
considers the measured performance of hundreds of trained professionals doing the same task, ideally hundreds of times. When we have
sufficient data, we aggregate the sum of all data to develop a model
of, ‘what right looks like, what expertise looks like when you’re doing
this particular procedure.’
As an example I’ll use endotracheal intubation via direct laryngoscopy. The nice thing about this procedure – one performed by medics
physician assistants, nurses and physicians to establish an airway for
a casualty that the procedure as written is described as a very specific
series of steps, and there’s really no deviation from the steps; there’s
simply ‘the’ pathway for doing it. Because of that, it’s something that’s
easy for us to model and capture performance. Once we have created
a model of what ‘right’ looks like – well, now we can leverage this into
educational training systems so new students can train against that
expert model and receive, in some cases, automated expert assessment with individualized ‘prescriptive’ feedback for performance
improvement and monitoring.
C&CC: What does the future look like? At what point do you look at
what you’re doing and feel successful in accomplishing your goals – or
is that effort constantly evolving?
Mr. Miller: Like all technologies, there will be a constant state of
evolution. The NEXUS incorporates a lot of different technologies, but
most of these technologies or systems are independent of each other
– and what we want is to bring them together into a single modeling
system. There will be a lot of additional development needed in this
respect. I mentioned earlier when we try to combine the motion capture
data with the stress monitoring data with the electroencephalogram
(EEG) data, with casualty care data; each of these is coming from a
separate system; bringing them together and simply synchronizing them
on an common time stamp for model creation is not an insignificant
task and takes a lot of computing power. One of the priorities of this
effort is to understand how we optimize data collection to achieve
model development and construction. So, there is more discovery and
experimentation needed. That’s why we have projects like the ‘Data
Commons Project,’ a collaborative effort by Johns Hopkins University,
Applied Physics Laboratory to store data from TATRC (data which is
de-identified prior to submission, according to Miller) from the different
systems and sources to harmonize and synchronize them to achieve
more complete repositories for models and research and development.
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C&CC: What is the purpose of personnel wearing the motion capture
suits in the NEXUS lab? Is it to quantify how long, exactly, it takes any
given person to perform any given task?

C&CC: How could technology like this have helped you during your own
healthcare career, and do you see this kind of information informing
work done in the public healthcare arena as well?

Mr. Miller: It allows us to understand that; how to catalogue physical
actions in time and space, so we can actually create 3-D models of
what healthcare providers look like for every second of procedural
performance, down to the position and angle of each individual joint in
time. From this, we are able to [going back to the intubation example]
measure all their joint distances, movements, and angles associated
with a specific step of a procedure. Once we aggregate all the data
together, and figure out what the expert model looks like, we can
leverage these models into research and training efforts. For example,
a master model could be used to train and assess new healthcare
providers. An early prototype training system with a single depthsensing camera, was able to measure learners against a developed
model. A range of training aids were included such as visual indicators
to assist in learning – like red, yellow, green – when your frame is green,
you’re in the right position; when it starts to get yellow, [you] need to
move your right arm a little closer to [your] torso; if it’s red, I’m way out
of zone. This same system can recognize objects (e.g., laryngoscopes,
syringes, airway devices, etc.). So if you’re holding a laryngoscope in
your right hand – [it can tell you] that’s incorrect, it needs to be in your
left hand. This same system can even map in the patient simulators
that we use. Knowing the exact human patient simulator in use, allows
us to map the position of internal structures, for example, where the
trachea is in relationship to the exterior contour. Understanding this
special relationship allow the system to tell you where the tip of the
laryngoscope is based on the position of the operator holding it,
even when it’s inside of the airway, because they all have fixed shape,
dimension, and structure. Now, as a human observer, I can only tell you
that the laryngoscope is inside the oral airway, but with this system I
can tell you where the tip of it is in relationship to the vocal cords, the
epiglottis, all of those features.

Mr. Miller: Without a doubt. When I started, I went through my training
in the late 1980s, and while medical simulation and simulators were
used, it was a very, very different level of medical simulation then. The
history of medical simulation is actually much older than most people
give it credit for however, it’s only been in the last 15-20 years that you’ve
seen rapid advances in the technology and fidelity around medical
simulation. Looking back, in my training, we had very basic devices and
tools – [but] it’s what we had to learn from. Actually, in a lot of cases,
we learned from each other – we were each other’s simulators. In that
time it was not uncommon to practice blood draws on each other, or
intravenous (IV) placement on each other. The ‘state-of-the-art’ has
progressed substantially, and our ability to measure and assess and
provide feedback to people has progressed as well. Feedback is the
single most important feature that leads to improved learning. You can
practice clinical procedural skills all day long, but if you don’t receive any
information [e.g., feedback] about how well you are doing, or how well
you’re not doing, then you risk establishing poor performance as a habit,
because if you repetitively perform incorrectly, the same way in training,
then you risk permanence of poor practice. It is significant to the mantra
‘fight as you train, and train as you fight’ – our goal, and the goal of
NEXUS, is to ensure expertise in both training and the ‘medical fight’ for
all of our military medical providers and Soldiers.

Portable Mass Spectrometers
for Defense Threat Reduction

C&CC: Can the systems within the NEXUS lab also identify psychological
stressors impacting a Soldier?
Mr. Miller: Yes, we’re able to do a battery of measurements that
start to indicate levels of stress. We can do a range of different
electrocardiography monitoring, we can look at heart rate, we can look
at [a certain measurement] that is indicative of increased or decreased
stress as it related to the electrocardiogram. We measure skin galvanic
response – so, how sweaty are you getting? Are you as cool as a
cucumber? We can look at jitter and movement using accelerometers.
We also measure respiratory rate and breathing patterns. While this
may seem odd for performance measurement, over time, we have
noticed that people do funny things when focusing on a task. And
again, using the intubation as an example – one thing a lot of people
are taught is breath holding during intubation. Simply, when you get
ready to intubate and place the laryngoscope into the airway, the
operator should take a breath and hold it. The reason is because if you
need to breathe, then the patient needs to breathe. So if you have to
take a breath, and you haven’t gotten the patient intubated, you need
to back out, re-ventilate your patient so they don’t become hypoxic,
and reattempt. Understanding the full range of human behaviors
during medical procedural performance allow us to better understand
techniques and mechanisms that optimize outcomes.
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NEUTRALIZING THE THREAT THROUGH NEXT-GEN CONTAINMENT
Lieutenant Colonel Jean G.R. Leroux, Directorate Air Requirements for the Canadian Armed Forces,
spoke with Combat & Casualty Care regarding their recent procurement of an airworthy, specialized
medical module that the Royal Canadian Air Force calls Aeromedical Bio-containment Evacuation
System or ABES.
C&CC: What drove the RCAF decision to
procure the Aeromedical Bio-containment
Evacuation System (ABES)?
Lt. Col. Leroux: While aeromedical
evacuations remain the same at their core,
the environment requiring them has been
changing. We began to recognize this years
ago during Ebola outbreaks. However, the
Lt. Col. Jean G.R. Leroux
scale of the current pandemic triggered
the RCAF to act decisively to provide key
aeromedical evacuation services safely in a COVID-19 environment.
The need to protect aviators while supporting the government of
Canada in the transport of critically injured or highly-contagious
patients now and in the future resulted in the procurement of our
first Aeromedical Bio-containment Evacuation System or ABES.
C&CC: Given the broad scope and changing environment of
aeromedical evacuations, what requirements did you consider and
ultimately land on when procuring ABES?
Lt. Col. Leroux: Our immediate objective - or function - was to
enable the safe transportation and care of patients with highlycontagious diseases. However, we needed to do so while also
reducing the risk of contamination of medical teams, aircrew, and
aircraft. This highly specialized environment needed to be a hospital
like setting that was efficiently familiar to our medical teams
yet adaptable to changing conditions to ensure positive patient
and aircrew outcomes. For example, it needed a high efficiency,
hermetically sealed, and negatively pressurized ventilation system
to prevent contagions from escaping. We also required specialized
refrigerator units that could store and transport medical supplies
including vaccines.
C&CC: In addition to medical needs, what were the operational and
safety aircraft requirements?
Lt. Col. Leroux: In addition to medical functionality, very high on
our requirements list was rapid flexibility and interoperability. We
needed this aeromedical module to roll-on/roll-off quickly and
easily with the ability to operate on the RCAF’s CC-130J Hercules
and CC-177 Globemaster aircraft. And, it had to be airworthy. That
is, aviation grade structural quality from the pallet up built to OEM
standards without the need for waivers.
To ensure we established a comprehensive list of critical operational and safety requirements, we collaborated closely across a
broad range of RCAF team members from both aircraft types. This
included pilots, loadmasters, ground personnel, maintenance professionals and others. We did this early on to ensure ABES was not
only comfortably and professionally effective on the inside to our
18 | Combat & Casualty Care | Summer 2021

One of Knight Aerospace’s specialized medical modules that allow aircraft to function as
infection disease transportation, and emergency rooms/intensive care units that can stabilize
and treat patients that are being evacuated. (Photo by Knight Aerospace)

specialized medical teams, but also built to meet the weight and
balance, ground mobility and operational safety standards that our
aircrew and ground crew teams have come to expect.
C&CC: Can you share how the RCAF is deploying ABES in its first 10
months of operation?
Lt. Col. Leroux: The RCAF Aeromedical Evacuation Flight, based
at 8 Wing Trenton, Ontario, have been using it to execute medical
evacuations of critically ill patients at home and internationally, and
they’re always ready to support Canada’s international and domestic
humanitarian missions
In April, they helped evacuate patients from north Africa using
the ABES on board a CC-177. As a result of the critical and rapid care
the patients received while on-board during transit to Canada, our
crew was able to save lives. More recently in May, we supported the
transport of COVID-19 patients from Manitoba to other provinces
for specialized care using the ABES on board a CC-130J Hercules.
Our medical crews have deployed on missions with ABES in
various configurations. For example, the system has the capability
to simultaneously carry four critical care patients requiring medical
beds or to transport 16 seated patients. Upon landing, the system
can continue operating on the ground, since all that is required is an
electrical power supply, such as a gas-powered generator.
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Air quality & Pressurization
verified by Southwest
Research Institute (SwRI)

SPECIALIZED
Negative Pressure Isolation
System
Medical team, aircrew, aircraft
safe from pathogens
Hospital-grade equipment

VERSATILE
Roll-on/Roll-off platform
Configurable (litter, beds,
ambulatory seats)
Interoperable (A400M, C-2, C-5,
C-17, C-130, C-390)

3606 SW 36th St., Ste. 101, San Antonio, TX 78226 • 210-433-9961 • www.knightaerospace.com

ADDRESSING GLOBAL HEALTH INTERNATIONAL PARTNERING FOR MASS PROTECTION

EXTENDING HEALTH SUPPORT AROUND THE WORLD

The Defense Logistics Agency (DLA) coordinated recently with the U.S. Agency for International
Development (USAID) in providing the agency with critical supplies to address ongoing pandemic
response across the Indian subcontinent.
By Beth Reece, DLA

DLA provides critical supplies to USAID for India pandemic response. Airmen assigned to the 60th Aerial Port Squadron strap down cargo April 2021, inside the 60th APS Warehouse at Travis Air
Force Base, CA. The Defense Logistics Agency is providing rapid test kits, N95 masks and oxygen concentrators to the U.S. Agency for International Development in support of the effort.
(Photo by Air Force Senior Airman Jonathon Carnell)

Rapid COVID-19 test kits and N95 masks are among initial supplies
from the Defense Logistics Agency (DLA) being provided to India as
part of the U.S. government’s effort to help meet urgent health needs
there.
Four shipments of supplies departed Travis Air Force Base,
California, April 28 - May 1, and contained 1.6 million N95 masks, 1
million test kits and 545 oxygen concentrators supplied by DLA. All
of the supplies safely arrived in India, with the fourth flight landing on
May 5.
DLA was tasked to provide 15 million N95 masks, 1 million test
kits and 704 oxygen concentrators in support of the U.S. Agency for
International Development-led effort. On April 24, the Embassy of India
in Washington requested assistance from the State Department for
medical supplies and equipment.
“We remain closely integrated with the White House, National
Security Council, the Joint Chiefs of Staff and USAID to help clarify
ways DLA can assist,” said Dave Kless, DLA’s executive director of
operations.
DLA employees began coordinating interagency support to
India immediately upon receiving the mission and worked to outline
commodities the agency could provide, current stock levels and
locations, contracting options and delivery timelines.
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ONGOING ASSISTANCE, ALWAYS AT THE READY
DLA Troop Support, which has provided over 3.5 billion in items
ranging from ventilators to gowns and gloves to support the response,
is also standing by to provide other supplies to India if directed. The
agency has 14 field hospitals pending shipment to U.S. Southern
Command that could be redirected to India if requested, for example.
This is not DLA’s first COVID-19-related humanitarian support.
DLA Troop Support is providing $1.3 million in pharmaceuticals to the
Paraguay Ministry of Health for COVID-19 patients in intensive care,
and DLA Disposition Services has provided excess property including
beds for use in international quarantine facilities.
More info: dla.mil

SCAN & SIGN UP FOR YOUR

SUBSCRIPTION

www.tacticaldefensemedia.com | In Print, Online, and Digital

www.tacticaldefensemedia.com

MedTech
POINT-OF-CARE ULTRASOUND PROGRAM
There is critical need to deploy portable point-of-care ultrasound
to the battlefield where it could quickly and accurately address a
broad range of injuries. However, logistical challenges, financial
concerns and—most importantly—lack of frontline medical
personnel trained with these instruments can hinder deploying
the technology. DARPA’s Point-Of-Care Ultrasound Automated
Interpretation (POCUS AI) program addresses these issues by
advancing artificial intelligence (AI) techniques that interpret
ultrasound images for medical personnel in austere environments.
Moreover, to address the high costs of developing medical imaging
AI, new techniques would be developed to train the AI with only
tens of ultrasound images as opposed to the thousands of images
often used. This stark decrease in training data would be achieved
by enabling the AI to directly capture the insights and thinking of
current ultrasound experts.

medical needs: detection of pneumothorax, measurement of optic
nerve sheath diameter, nerve block guidance, and verification of
endotracheal intubation.
“Future battlespaces will likely limit the rapid evacuation of
injured warfighters, requiring medical technology that can quickly
and accurately respond to injuries directly on the battlefield,”
stated Dr. Paul Sheehan, POCUS AI program manager. “Portable
ultrasound can address a broad range of injuries, and this program
takes a novel AI approach to focus on four key applications
identified by battlefield medics and military doctors.”
The 18-month program will be divided into two independent
and sequential phases. Phase 1 will evaluate the feasibility of
developing AI models for portable ultrasound data classification
from very limited model training data, and Phase 2 will demonstrate
that these model architectures can be rapidly extended to

U.S. Navy Lt. Philomena Kahler, a trauma nurse with Combat Logistics Battalion 11, 11th Marine Expeditionary Unit, assesses a point-of-care ultrasound during a mass casualty exercise
aboard Wasp-class amphibious assault ship USS Essex (LHD 2). U.S. Navy and Marine Corps integration training provides the Essex Amphibious Ready Group/11th MEU its first opportunity to
plan, brief, and execute multiple mission packages. Essex is underway conducting routine operations in U.S. Third Fleet. (U.S. Marine Corps photo by Sgt. Jennessa Davey)

Today, DARPA announced the five research teams selected
to create a prototype AI model capable of providing realtime interpretation of portable ultrasound data for multiple
applications. Kitware, Inc., Netrias, Carnegie Mellon University,
Novateur Research Solutions, and Drexel University aim to
develop algorithms to focus on four DoD-relevant battlefield
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address multiple new ultrasound applications. DARPA will supply
portable ultrasound data collected in human subjects at a DoD
medical facility for each trauma application to train, validate, and
test the AI models.
More info: darpa.mil
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INDUSTRY PERSPECTIVE

OUTSMARTING THE DEADLIEST ENEMY

Military training environments when combined with less-than-optimal hygiene, psychological, and
physical stressors in the field make personnel especially vulnerable to infectious diseases. Some of
these diseases can result in large outbreaks that can and have jeopardized entire combat operations.
Constantly changing environments can compromise immune systems in the face of new pathogens.
Such challenges are opportunities for the advancement of preventive and therapeutic medicine.
By Dr. Juan J Agudelo, United Spirit of America
only takes one individual who “forgot” or “lost” his personal care
chemoprophylaxis products and get infected to put the rest of his/
her peers at risk. From a simple a common cold to COVID-19 to Ebola
virus, contagious diseases come with a full array of debilitating and
in many cases lethal variables. They can be sporadic, exotic, they
can be airborne like all the corona viruses, water based or have a
zoonosis, epizootic, or enzootic sources of infection. They can go
from a narrow endemic event to a pandemic in a matter of days; in
other words, the Deadliest Enemy is real and more of threat than we
would like to believe.
Preventive medicine has many uses but most of it addresses
similar pathways such as proper chemoprophylaxis hygiene,
vaccination, and if infected, treatment with powerful antiviral and
antibiotics. Reality has shown us that the source of vaccines and
antibiotics are limited since “Big Pharma is not incentivized to
develop them” unless there is a full-blown epidemic like the COVID-19
that we are suffering worldwide now.

NEGLECTED OPPORTUNITY

Preventive Medicine carry-on light weight high efficient field equipment. (United Spirit of America)

As presented by many valid researches in the past 50 years,
infectious diseases have killed more Soldiers/Sailors and Airmen
that weapons ever did. Our current Standard Issue products for each
soldier/sailor/airmen classifies chemoprophylaxis hygiene or its
preventive medicine products as “personal care”. Their acquisition
depends on the individual soldier/sailor/airmen to purchase his/
her “toiletries” within their allowance card; the problem is that it
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Infection, contamination, and infestation of contagious diseases
have not only devastating consequences on our Military but run the
cost of keeping our forces in a ready optimal state very high. The
amount of medical personnel, doctors, nurses, aides plus number
of beds, facilities, pharmaceutical resources, transportation units
and equipment generate a very expensive and ever-increasing cost
that affects all budgets; but most of all it has a direct effect on
U.S. national security and defense capabilities. All these costs are
not counting the potential of spreading the diseases to the civilian
population and the devastating effect on national security.
From all preventive medicine possibilities, proper chemoprophylaxis
hygiene has the biggest cause-effect on Transmission Probability
Ratio (TPR) on direct and indirect transmission of contagious
diseases as fairly documented by many reputable researchers
throughout history.
Vaccination has also a direct control on the virulence, prevention
and reduction on the case fatality rate but proper chemoprophylaxis
hygiene as a preventive medicine tool is the one that produces the
biggest and most efficient savings and cost control while enhancing
the quality of life of our military personnel.
Strangely enough, the U.S. Army Medical Research Institute of
Infectious Diseases (USAMRIID) includes vaccines, drugs, diagnostic
identification systems, training, and education as the core of their
advances towards the control and treatment of infectious diseases
but puts little emphasis on the most effective source of prevention,
proper chemoprophylaxis hygiene and key new hygiene products.
The question is then, if the current procedure is to supply our
warriors with the best, including the best uniforms, best weapons,
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INDUSTRY PERSPECTIVE
best training, and best intelligence, why are they not supplied
as part of their standard regular issued equipment with the best
chemoprophylaxis hygiene preventative medicine products?
From the cost perspective in preventive medicine,
chemoprophylaxis products and procedures are the best investment
and the most efficient keeping the “Deadliest Enemy” at bay.
Somehow our need to confront the reality of contagious diseases
requires that the leadership of our Armed Forces see the acquisition
and distribution of chemoprophylaxis hygiene preventive medicine
products as a must instead as a “personal care” voluntary or optional
option.
In other words, even with all the evidence of the devastating
effects of contagious diseases throughout history, the ever increasing
cost of bringing sick soldiers back to health, and most of all, the
immense risk to U.S. national security, our military leaders continue
to rely on the nation’s warriors to purchase these critical preventive
medicine products despite the fact that they may only minimally
understand the negative exponential magnitude of getting infected
by a transmittable disease which can be easily controlled by up to
80% with proper chemoprophylaxis preventive medicine products.

VALIDATION BY HISTORY
In 1997, Dr. William Foege from Harvard University, one of the
leading epidemiologists in the field, published an article in the Oxford
University Press supporting the fact that throughout history, the
number of soldiers worldwide killed by infectious diseases outweighs
the number killed by weapons, bringing to light the obvious: infectious
diseases are the “Deadliest Enemy” with devastating consequences
on national defense and military effectiveness.
The spectrum of contagious diseases is not only big and wide but
has made grave marks from military ancient history to contemporary
times. History recorded the Plague in Athens in 430 BC as a major
event of the Peloponnesian War and the Antonina Plague, a couple
of hundred years later during the Parthian War. One of the worst
events in military history came during the Thirty Years War from
1618 to 1648 where typhus and Plague caused 10 million deaths,
outweighing the 350,000 combat casualties sustained in battle.
The unbalanced effect of contagious diseases and non-battle
injuries (DNBIs) is very much relevant today, even in peacetime.
The Salmonella outbreak in 2011 at a military base in India due to
contaminated food, the “traveler’s diarrhea” outbreak also in 2011
in El Salvador among U.S. troops while deployed on a humanitarian
mission, or the scabies epidemic in 2013 within the Queen’s Guards
in the UK that started in Germany after military training exercises,
are recent examples showing that although we have advanced in the
treatment of contagious diseases, we are still very much vulnerable
in the preventive medicine arena.
In 2014, at the Military Health Systems Research Symposium
(MHSRS) in Fort Lauderdale, FL, Col. Michael Kozar, director of
Military Infectious Disease Research Program, U.S. Army Medical
Research and Materiel Command (USAMRMC), Ft. Detrick, MD, stated
“The fact is, there is no ‘bathroom in a tank’ to show, first hand, how
difficult is to stay clean and healthy, and the challenges to prevent
and control infectious diseases while deployed.”
Part of the military reality is that deployment to foreign territories
exposes personnel to local endemic diseases. Statistics show as an
example that malaria clocked 124,109 cases during WWI and 24,606
among U.S military deployed to Vietnam.
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We could safely say that infectious or contagious diseases have a
direct impact on our national security and readiness of our defenses.
They also have a direct and overwhelming effect on the cost of
keeping our forces healthy and battle ready.

A WAY FORWARD
The epidemiology of contagious diseases and its data shows that
the best way to deal with an infectious disease is by not having it in
the first place.
Even though the infectious diseases landscape keeps changing
and harsh operational and training environments bring unique
challenges to our military organizations, we can use the data
recorded throughout history to make scientific and behavioral gains
against the devastating “Deadliest Enemy” by bringing standard
issued chemoprophylaxis kits to military personnel.
In terms of human life and security, the risk is too high and the
consequences too expensive not to have a standard issued hygiene
kit for every soldier/sailor/airman on a regular basis. Our military and
national security cannot be dependent on whether a young private
decides to purchase these preventive medicine products or not.

LESSONS LEARNED
One of the greatest military challenges throughout history was
to provide food and water to soldiers on the training and battlefield.
The logistics of mobile kitchens, tables, tends, utensils and fresh
produce to the battlefield were solved once all the military adapted
Meals Ready to Eat (MRE).
Just as Meal Ready-to-Eat (MRE) kits revolutionized performance,
endurance, and readiness during battle and on training grounds
worldwide; getting a standard issue chemoprophylaxis preventive
medicine kit to every soldier on a regular basis will generate a new
layer of protection against the “Deadliest Enemy of all”.
The cost of these preventive medicine kits will pay untold
dividends by keeping our forces healthy and significantly reduce the
as much as 80% of visits to a military hospital that have nothing to
do with battle inflicted wounds. The future of our warriors’ health and
our national security cannot be left to chance and getting a standard
issue chemoprophylaxis hygiene preventive medicine kit will change
that forever.
More info: usa-spirit.com
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SEPT 21-23, 2021
QUANTICO, VA

COME SEE THE FUTURE!
300+ companies, product demonstrations and industry
brieﬁngs covering the latest in emerging military
equipment, vehicles, technology and training systems.

Marine Corps League

For more information, please visit moderndaymarine.com
Event is not open to the general public. Appropriate attendees include U.S. military, law enforcement,
industry and consultant representatives. The Department of Defense, the Department of the Navy, or U.S.
Marine Corps does not endorse any company, sponsor or their products or services.
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Zanfel Now
Available in
Individual
Use Packets!
Zanfel ® – a safer, faster and more effective
option than steroids or antihistamines for
relieving poison ivy, oak or sumac.
Great
for IFAK
kitting!

Packet 1/8 oz = Single dose

(actual size)

• VA Contract #36F79718D0415
• NSN #6505-01-674-8237 (Case of 100)
• NSN #6505-01-674-8248 (Case of 500)
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and Battalion
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Get Troops Back in
the Field in 3 Minutes!
Tube 1oz = 15 doses
• VA Contract #36F79718D0415
• NSN #6505-01-611-2071
• NSN #6505-01-679-1559
(Case of 12)

For more information:
Call 800-401-4002 or visit www.zanfel.com.

Zanfel is a product of Zanfel Laboratories, Inc. ©2021 All rights reserved. Zanfel and the
Zanfel logo are copyrighted and trademarks of Zanfel Laboratories, Inc., Dakota Dunes, SD.
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