28 August 2015

Carolyn M. Clancy, MD,

Interim Under Secretary for Health

Department of Veteran Affairs

Washington, DC 20420.

RE: HBOT for TBI and PTS, Letter in response to 13 Members of U.S. House of Representatives

Your letter in response to our request falls short of what we have researched and found to be the
case with respect to the Suicide Epidemic and the need for Urgency and immediate treatment of
the brain-injured.

You are aware that the nation faces an unprecedented suicide epidemic ,22+ successful and 44 failed
suicide attempts per day, over 24,000 acts of desperation each year. DOD reports that mental
illness ranks as the leading cause of hospitalization for active-duty troops. Insiders worry that the
epidemic of brain injuries and mental health will continue to accelerate for many more years. The
components of the problem are wide and are deeply rooted: hundreds of thousands of diagnosed
and undiagnosed traumatic brain injuries (TBI) and Post Traumatic Stress Disorder (PTSD); a massive
prescription drug epidemic and accompanying deaths through overdosing; disproportionate service
member homelessness, joblessness and incarcerations; bad-paper-discharges; and spousal abuse and
secondary PTSD among caregivers.

The implications for force readiness are yet to be fully understood, but ADM McRaven reported that
Special Operations warriors commit suicide at twice the rate of the regular force. Mis- and mal-
diagnosed brain injuries sap morale and send a negative message to future volunteers. Despite
evidence to the contrary , DOD and VA medicine insist that there is no treatment for TBI, while
billions of dollars continue to be expended on palliative drugs and long-term care of treatable
"invisible wounds." And we now read that a new government report calls the suicide rate of female
military veterans "staggering." Female military veterans commit suicide at nearly six times the rate
of other women; for female veterans between 17 and 25, the rate is twelve times the national rate.

After ten years and over S9B+ spent on research, the Army and military medicine are no closer to an
answer to the challenge of fielding an effective treatment. In fact, hundreds of millions more dollars
are being allocated for research that extends the time to actual treatment by years. Meanwhile, the
DOD and VA contend with hundreds of thousands of backlogged cases.

The private sector has completed peer-reviewed research, continues to show significant positive
progress in on-going research, and has shown initiative in actively treating military casualties, and yet
the Army is intransigent, avoiding consultation with the private sector who are conducting successful
science and treatments.

The TreatNow.org Coalition has been working for over seven years to get help to brain-injured
service members. Hyperbaric Oxygen Therapy (HBOT) as the foundational treatment to help heal
underlying physiological injuries to brains injured by blasts and other battlefield conditions is both
safe and effective. Various other adjunct therapies in several clinics also help where the money
allows, but the physical injury to the brain must be healed before many other therapies for
psychological injury or even comorbidities like balance and memory can have a chance of being
effective for the long term.
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These notes below have been assembled by the TreatNow.org Coalition to address the misinformation
in response to the letter from Carolyn M. Clancy, MD, the Interim Under Secretary for Health in the
Department of Veteran Affairs. See www.treatnow.org for all the research, studies, commentary and
media that validate the safety and efficacy and published science behind HBOT for TBI.
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[Dr. Clancy's responses are in enlarged bold underline.]
"We are committed to providing the best proven treatments and technologies to assist in the
care of our Nation's Veterans."

No one doubts the intentions of the Veterans' Administration to care for veterans. What is in doubt is
the active intervention by the DOD/VA/Army to avoid treatments that appear to work in favor of their
culture of drug prescriptions to palliate, not treat and heal, brain injuries. The VA's contention that they
are using "the best proven treatments and technologies" -- with the presumption that they are lowering
risk to the veteran -- has to be weighed against the record and the culture surrounding brain injuries and
associated pain and suffering. Couple all that with the desultory research approach to solving an
epidemic, and there is no sense of urgency about the suicide epidemic.

The nation faces an unprecedented suicide epidemic in the military community. 22+ successful and
44 failed suicide attempts per day attest to the failure of the DOD/VA to comprehend, much less
successfully address, over 24,000 acts of desperation every year. DOD has reported that mental
iliness ranks as the leading cause of hospitalization for active-duty troops. Insiders worry that the
epidemic of brain injuries and mental health will continue to accelerate for many more years

DOD/VA continue to insist that there is no effective treatment for TBI brain-injured service members,
even as they spend billions of dollars on unproven, unscientific, undocumented, and even dangerous
interventions with drugs, devices, processes and providers. Meanwhile, the suicide epidemic across the
force and within DOD, to include reserves and the national Guard, continues unabated. A concluding
introductory note to set the tone for what follows: Not one of the 70+ therapies, countless computer
applications, and 114+ prescribed drugs prescribed in DOD/VA/Army medicine has been approved by
the FDA for TBI. All are used off-label for TBI. All are controversial at some level. Many of them are
brand-new and haven't even been explored in the literature. Yet neither the DOD nor the VA provide
Hyperbaric Oxygen Therapy used off-label to treat and heal brain injury, the one therapy proved by
multiple clinical trials and evidence-based clinical medicine inside DOD/VA and around the world to
treat and help heal, safely and effectively. No one has died while treating TBI/PTSD with HBOT.

e Aslate as 2010, an Army report on pain treatment noted that “the number of prescriptions
written for pain medications has increased and the correlation between suicide and prescription
pain medication abuse is of deep concern to” the Department of Defense.

e Today’s fighting men and women are more at risk from the drugs given to them legally. A 2010
Army study found that one-third of its soldiers were on prescription meds, and nearly half of
those — 76,500 soldiers — were taking powerful and addictive opiate painkillers.

e The number of patients treated by VA is up 29 percent, but narcotics prescriptions are up 259
percent. According to a CBS study in 2012, Veterans are dying of accidental narcotic overdoses
at a 33 percent higher rate than non-veterans.

e Robert Kerns, the VA’s national program director for pain management, said in an interview in
2010 that the VA has been a pioneer and leader in its use of painkillers, always basing its
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protocols on the best available medical information — although, in retrospect, some of that
information turned out to be wrong. The zeitgeist was that opioids were a largely safe treatment
approach that should be offered to large numbers of patients with pain,” he said. “Twelve years
later, | think we’ve learned that’s not the case.”

e The VA’s use of hydrocodone — often mixed with acetaminophen under the brand name
Vicodin — has exploded over the past decade. Medical records reviewed by the Statesman show
that, in one case, a patient screened for -

e Data from IMS Health, a health care information company, show the number of
hydrocodone/acetaminophen prescriptions written by U.S. physicians for civilians rose 68
percent from 2002 to 2011. Prescriptions of the drug written by VA doctors climbed 360 percent
during the same period.

e Between 2006 and 2009, the Army reported 139 soldiers’ accidental deaths involved
prescription drugs. About one-third of Army suicide victims used prescription drugs to kill
themselves.

e The Institute of Medicine recently issued a report that highlights the plethora of ineffective off-
label treatments being used across the military, and their negative utility. The report and a
summary notes: "The Defense and Veterans Affairs departments spent $9.3 billion to treat
post-traumatic stress disorder from 2010 through 2012, but neither knows whether this
staggering sum resulted in effective or adequate care. . . ."

e "DOD spent $789.1 million on PTSD treatment from 2010 through 2012. During that same time
period, VA spent $8.5 billion, with $1.7 billion treating 300,000 Iraq and Afghanistan veterans.
DOD lacks a mechanism for the systematic collection, analysis and dissemination of data for
assessing the quality of PTSD care, and VA does not track the PTSD treatments a patient
receives, other than medications, in its electronic health record, IOM said in the
congressionally mandated 301-page report, 'Treatment for Posttraumatic Stress Disorder in
Military and Veteran Populations: Final Assessment.""

e Among all veterans receiving VA services nationally in a single year, 2005, a VA researcher
calculated 1,013 had died of accidental drug overdoses — double the rate of the civilian
population, when accounting for age and gender. More current data from the CDC reports that
the accidental drug overdose in the Army is 33% higher than in the civilian sector.

e Coincidentally, since 2006, not one of the hundreds of veteran service members treated with
Hyperbaric Oxygen Therapy (HBOT) has died of oxygen or any other drug overdose during or
after treatment. The vast majority of those treated have been returned to a quality of life far
exceeding that promised them by a lifetime spent on drugs and welfare. Additionally, they are
able to quit taking most of the drugs prescribed them by DOD/VA/Army.

"HBo2 Therapy uses increased pressure to attempt to provide oxygen into injured or diseased
tissue to improve tissue functioning."

Such a constricted view of the proven Mechanisms of Action and benefits of Hyperbaric Oxygen in
research and clinical medicine neglects the myriad healing powers of 100% oxygen and even ambient air
under pressure. Oxygen under pressure [whether 21% in room air or at 100% concentration] increases
the amount of oxygen carried by the blood, enabling the oxygen to be dissolved into the hard-to-reach
plasma, lymph, and cerebrospinal fluids surrounding the brain and spinal cord, providing a greater
opportunity for healing.
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At the cellular level, HBOT can improve cellular metabolism, reduce apoptosis, alleviate oxidative stress
and increase levels of neurotrophins and nitric oxide through enhancement of mitochondrial function (in
both neurons and glial cells). Moreover, the effects of HBOT on neurons can be mediated indirectly by
glial cells, including astrocytes . HBOT may promote the neurogenesis of endogenous neural stem cells .
With regard to secondary injury mechanisms in mTBI, HBOT can initiate vascular repair mechanism and
improve cerebral vascular flow, promote blood brain barrier integrity, and reduce inflammatory
reactions as well as brain edema. A drawback to the above-mentioned findings is that the different
effects have been tested at different experimental setups and while utilizing different protocols of
HBOT. However, it is well noticed that there is at least one common denominator to all
repair/regeneration mechanisms: they are all energy/oxygen dependent. It might be possible that HBOT
enables the metabolic change simply by supplying the missing energy/oxygen needed for those
regeneration processes.

Put more succinctly, HBOT:

) Increases stem cell mobilization providing regeneration and repair of injured and low
performing organs.

. Returns cell, organ and brain metabolism to optimal levels

. Stimulates the growth of new blood vessels to locations in the body with reduced circulation

) Reduces swelling, decreases inflammation, strengthens the immune system, and stimulates the
release of stem cells

. Creates an adaptive increase in superoxide dismutase, one of the body's antioxidants and free

radical scavengers, promoting the ability of white blood cells to fight disease and infection

"...while HBo2 is not a prescription medication that may have related side-effects or addictive
qualities, there are still associated risks when using the therapy at higher pressures, including
middle and inner ear injury, lung injury, and central nervous system toxicity (confusion,
seizures, brain damage)."

Oxygen is a gas but is treated as a drug by the FDA because of the toxic danger when at higher
concentrations and/or pressurized. The same can be said for any drug, even aspirin. Normal safety
procedures for HBOT always apply under strict procedures during all applications. All drugs have risks,
yet hundreds are prescribed and administered by physicians attempting to deal with the symptoms of
brain injury and mental health. This concern about "risk" raised in this letter might have made sense
several decades ago, but the profession and discipline and research around HBOT has come a long way.
o A 2008 DoD Consensus Conference on Hyperbaric Oxygen Therapy in Traumatic Brain Injury
attended by hundreds of researchers and practitioners from across the USG, DOD, VA and civilian
medicine recorded the group’s consensus that HBOT at 1.5 ATA 100% 02 was completely safe.

. HBOT is used tens of thousands of times a day routinely around the world and is so safe that it
has been deregulated in the United Kingdom by an Act of Parliament in 2008.

. Higher pressure treatments are routinely applied for wounds, tissue necrosis and recalcitrant
infections of bone without increased morbidity or mortality due to HBOT.

. In a retrospective safety study of a single site that treated 8, 100 patients in a 22 year period,
non-fatal incidents occurred in less than 1% of patients, with zero fatalities.

. A 73 year review of hyperbaric medicine world-wide, revealed that fatal accidents or explosions

had not occurred in North America up to 2008, making it one of the safest clinical procedures in
medicine.
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. The Samueli Institute, hired by the Army to "provide an independent, objective, and transparent
analysis of the research conducted to date on HBO2 for TBI" stated that "HBOT is a healing
environment." They also noted in Summary Conclusions that "improvements in outcomes .... cannot be
ignored....HBO2 may be of value and could benefit these patients [moderate-severe TBI] as a relatively
safe adjunctive therapy if feasible."

. Commenting further on DOD/VA/Army studies and the potential for risk, the Intermountain
Healthcare in their in HOPPS, Adverse Events submission at an International conference in June 2015
reported that Adverse Events/risks in the Army study "were rare" and that "chamber exposures were
safe in this population."

. The State of Israel has recently installed two 20-person multi-place chambers in Tel Aviv to treat
the Israel Defense Forces and to further their safe, effective and precedent-setting peer-reviewed
research into the use of HBOT for traumatic brain injury and other brain insults.

. The state of Oklahoma has passed legislation, the "Oklahoma Veterans Traumatic Brain Injury
Treatment and Recovery Act of 2014," which states: Any Oklahoma veteran who has been diagnosed
with a traumatic brain injury (TBI) and prescribed hyperbaric oxygen treatment (HBOT) by a medical
professional . . . . may receive HBOT at any facility in the state that has a hyperbaric chamber. . . .".
Other states are proceeding with similar legislation, predicated on the success in Oklahoma over the last
9 months in treating and healing, without significant incident, over one hundred veteran, reserve and
National Guard brain-injured service members and civilians.

. Dr. Philip B. James, a renowned Scottish physician and pioneer in HBOT, has written in his book,
Oxygen and the Brain: We need to use more oxygen in medical practice and, especially, in the treatment
of disorders of the brain. The allegation that giving more oxygen is “alternative” medicine is unscientific
and absurd: lliness and injury always reduce the oxygen available to cells and healing only occurs when
adequate levels are restored. It is drugs that are alternative.

. The CDC reported in 2011 that the epidemic of overdoses of opioid pain relievers (OPR) has
continued to worsen. It is well-known that DOD/VA/Army medicine administer nearly a dozen OPRs to
brain injured service members. It is reported that hundreds of service members have died from
prescribed drugs they received for their injuries. No one has ever died or been even permanently injured
in the hundreds of HBOT research studies conducted on thousands of humans in the US.

"The Department of Defense (DoD) sponsored the first ever placebo-controlled studies in this
line of research to provide objective scientific data that is missing from earlier studies and
anecdotal reports. This rigorous line of DoD research, with participation from the Veterans
Health Administration (VHA), included three randomized, blinded, placebo-controlled trials
that examined the effect of Hbo2 on Servicemembers with symptomatic mild TBI."

Even a casual reading of the international controversy stirred up by the DOD/VA/Army studies would
discover the Gorilla hiding in plain sight -- a flawed design that was repeated multiple times:

e From the US: The authors characterize the DoD studies as sham-placebo controlled clinical
investigations. A sham group “omits a key therapeutic element of the treatment or procedure
under investigation” and a placebo must be inert. The key therapeutic elements in hyperbaric
therapy are pressure and hyperoxia, neither of which are inert. Therefore, the Cifu et al study is
neither sham, placebo, nor controlled; all groups contain either increased pressure, hyperoxia,
or both.

e From Scotland: " Using controlled conditions, Scott Miller et al have added yet more evidence
that hyperbaric treatment is of benefit to patients with mild neurological conditions. This was
clearly not the intention of this pilot study but the attribution of the remarkable improvements
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recorded to ‘ritual’ demonstrates that the science involved is not understood. A 20% increase in
ambient air pressure cannot be regarded as a "sham" treatment because the concentration of
the respired oxygen increases from 158 to 190 mm Hg (at a barometric pressure of 760 mm Hg).
As the alveolar water vapour and carbon dioxide partial pressures remain constant there is a
proportionally greater increase in the plasma oxygen tension and an abrupt increase in respired
gas concentrations is also accompanied by beneficial osmotic changes at cellular level. The
dramatic effect of a higher oxygen concentration is evident in fossil records: when the Earth’s
atmosphere was about 35% the wingspan of dragonflies reached 30 inches. Neglected is the
recent research showing that cellular oxygen concentrations regulate the expression of our most
important genes, including vascular endothelial growth factor and those controlling
inflammation. Recent studies of using compressed-air as a treatment for brain damaged infants
have shown the same remarkable improvement,4,5 but the most dramatic confirmation of the
importance of a modest increase of air pressure comes from experience at high altitude. All high
altitude climbers know that both pulmonary and neurological symptoms are improved, indeed
usually resolved, by the increase in air pressure produced by a descent. During WW?2 a pressure
bag was used to great effect in treating altitude sickness in experiments conducted in a B24
Liberator - the forerunner of the portable hyperbaric chambers now used by high altitude
climbers and the US Army Special Operations Command. As a small increase in air pressure can
resolve a mountaineer’s life-threatening pulmonary and cerebral oedema, the subtle residual
problems that follow concussion will surely benefit from hyperbaric air treatment.

e From Canada: "....we had unconvertible evidence that even a very small pressure could produce
the same positive effects as much higher dosage of HBOT.... We have much more knowledge
about the physiology of hyperbaric therapy in neurological conditions and this should help us
understand and accept the impact of small increases of pressure on brain function. By definition
“sham” is “something false or empty.” Hyperbaric treatments at 1.2 ATA substantially increase
the amount of dissolved oxygen in the blood and simultaneously induce cascades of metabolic
changes and genes activation. Therefore, the supposedly sham treatment of Miller’s study is not
close to being a placebo. An increase of just 0.2 ATA is an effective treatment and is used to save
lives in patients with mountain sickness. It has to be considered as a treatment arm. Always."

e From Israel: " breathing regular air under hyperbaric conditions of 1.3Atm leads to more than
50% elevation in tissue oxygenation. There are many case reports illustrating significant effects
due to small increases in air pressure, including effects on the brain. Moreover, even a slight
increase in partial pressure, such as to 1.05 ATM at altitude 402 m below sea level (the Dead
Sea), can lead to noticeable physiological effects. Since 50% elevation in tissue oxygen can have
significant physiological effects, treatment with room air at 1.3Atm is not an “ineffectual
treatment” as is required from a proper sham control. Yet, a recent randomized, controlled trial
on mTBI patients by Wolf et al, used room air at 1.3Atm as sham control for treatment with
100% oxygen at 2.4Atm. Both groups revealed significant improvements in cognitive symptoms
and in the measure of post traumatic stress disorder (PTSD). We find these results very
important: they actually demonstrate that the significantly less expensive and logistically
simpler treatment of mTBI patients with mild HBNO2 (mild hyperbaric pressure of 1.3Atm and
regular air) can lead to meaningful improvements . . . . Put aside this weakness, the study suffers
from a logical flaw: The authors mention that their study was motivated by the results of Wolf et
al., and they accepted the interpretation that any observed improvements should be a reflection
of placebo effect and have nothing to do with the HBOT. If indeed, placebo can be so powerful
in mTBI patients, one would expect that stress related to the idea of breathing half the normal
level of air may trigger powerful negative placebo effect."
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e And most recently from the US: "The TBI/PCS studies that used HBAT as a “sham” were in
reality a dose comparison study. The DoD/VA and Army sponsored studies demonstrated that
HBAT is a safe and effective dose and HBOT is an effective intervention to treat the symptoms
and cognitive impairment of a TBI/PCS. Higher treatment pressures appear to be less effective,
probably due to increased toxic effects on the central nervous system. HBAT and HBOT elicit
therapeutic effects on the brains of TBI/PCS victims.... The “sham” interventions used in the
three trials (DoD/VA, Army) [1-4]were not shams, but different doses of an active ingredient (or
ingredients). The design flaw in each study invalidates the conclusions of a placebo effect,
supporting the alternate conclusion: HBOT and HBAT are both neuroprotective and
neurorestorative. The controls that the study authors used were defined as shams, but all the
evidence points to pressurized air (21% 02) having biological and therapeutic activity."

Of particular importance is the objective science represented by the brain scans produced during two
civilian RCT studies. The SPECT scans demonstrate objectively the functional improvements enjoyed by
patients who have been treated with HBOT -- Objective evidence of increased blood flow in areas of the
brain which before HBOT showed degraded performance. Before, during and after brain scans
correlated with HBOT treatment; in most cases the injuries had occurred years before the patients were
treated with HBOT. The Army has not taken to speaking about and threatening to start investigating
"the ritual of HBOT" to discover why so many patients actually responded so significantly to HBOT
treatment. It appears that the Interim Under Secretary for Health did not talk to the consultants who
recognize that "HBOT is a healing environment." They also noted in Summary Conclusions that
"improvements in outcomes .... cannot be ignored....HBO2 may be of value and could benefit these
patients [moderate-severe TBI] as a relatively safe adjunctive therapy if feasible." In fact, over four
dozen civilian clinics across the US could, today, begin treating 1,000 brain-injured service members if
payment were available. Only 10% of the opioid drug budget in DOD/VA/Army would more than cover
thousands of more treatments.

"All three of the DoD funded trials have been completed and published, including summary
commentary. None of these investigations were able to demonstrate any positive effects
attributable to the HBo2 therapy."

On the contrary, as discussed above, the DATA in the studies, along with the body of text -- as opposed
to editorial conclusions -- report positive outcomes for all subjects treated with HBOT:

e US DOD studies of Hyperbaric Oxygen in the Treatment of Veterans (Wolf-Cifu, Journal of
Neurotrauma 2012 doi 10.1089/neu.2012.2549) (Miller- JAMA Internal Medicine November
17,2014) Showed “significant improvements in post concussive symptoms and secondary
outcomes, including PTSD (which most participants had), depression, sleep quality,
satisfaction with life, and physical, cognitive and mental health functioning.” To date
Hyperbaric Oxygen is the only therapeutic approach that is able to produce consistent and
reproducible improvements in individuals with neurological injuries.

e JAMA Internal Medicine Hoge, C and Jonas W November 17,2014 E1-2 “....significant
improvements in post concussive symptoms and secondary outcomes, including PTSD
(which most participants had), depression, sleep quality, satisfaction with life, and
physical, cognitive and mental health functioning.”

e Wolf G, Cifu D, Baugh L, Carne W, Profenna L. The effect of hyperbaric oxygen on symptoms
after mild traumatic brain injury. J Neurotrauma. 2012;29(17):2606-12. (DoD) (USA).
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"Randomization to the chamber . ... offered statistical and in some measures clinically
significant improvement over local routine TBI care." Also: ".... total scores for [both]
groups revealed significant improvement over the course of the study for both the sham-
control group .... and the HBO2 group....."

e Expert outside consultants hired by DOD/VA/Army declared that "[HBOT] is a healing
environment." JAMA Internal medicine, November 17, 2014, pp. E1-E2. The Ritual Of
Hyperbaric Oxygen and Lessons for the Treatment of Persistent Postconcussion Symptoms in
Military Personnel, Charles W. Hoge, MD and Wayne B. Jonas, MD.

"Clinical support for using HBo2 for neurological conditions is primarily based on anecdotal
case data. There is currently no objective empirical evidence indicating that HBo2 is effective
or of benefit to Veterans with TBI or PTS."

Once upon a time, this statement was true. Since 2006, however, a growing body of peer-reviewed,
evidence-based clinical trials and clinical medicine have demonstrated the safety and efficacy of HBOT
for TBI/PTSD, including the DOD/VA/Army studies, in over 1,400 recorded cases.

1. Peer-reviewed published articles

[a] Shi XY, Tang ZQ, Sun D, He XJ. Evaluation of hyperbaric oxygen treatment of neuropsychiatric
disorders following traumatic brain injury. Chin Med J (Engl). 2006;119(23):1978-82.
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Sci. 2007;253(1-2):94-105. http://www.ncbi.nlm.nih.gov/pubmed/17234213

[c] LinJW, TsaiJT, Lee LM, Lin CM, Hung CC, Hung KS, et al. Effect of hyperbaric oxygen on patients
with traumatic brain injury. Acta Neurochir Suppl. 2008;101:145-9.
http://www.researchgate.net/publication/51416688 Effect of hyperbaric oxygen on patients wi
th traumatic brain injury injury

[d] Wright JK, Zant E, Groom K, Schlegel RE, Gilliland K. Case report: Treatment of mild traumatic
brain injury with hyperbaric oxygen. Undersea Hyperb Med. 2009; 36(6):391-9.
http://www.echa.net/36-6%20UHM-P391-399.pdf

[e] Harch PG, Fogarty EF, Staab PK, Van Meter K. Low pressure hyperbaric oxygen therapy and
SPECT brain imaging in the treatment of blast-induced chronic traumatic brain injury (post-
concussion syndrome) and post traumatic stress disorder: a case report. Cases J. 2009;2:6538.
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[f] Sahni T, Jain M, Prasad R, Sogani SK, Singh VP. Use of hyperbaric oxygen in traumatic brain
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2011. http://www.ncbi.nlm.nih.gov/pubmed/22085249
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[g] Stoller KP. Hyperbaric oxygen therapy (1.5 ATA) in treating sports related TBI/CTE: two case
reports. Med Gas Res. 2011;1(1):17. PMCID: 3231948.
http://www.medicalgasresearch.com/content/pdf/2045-9912-1-17.pdf

[h] Paul G. Harch, Susan R. Andrews, Edward F. Fogarty, Daniel Amen, John C. Pezzullo, Juliette
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low-pressure hyperbaric oxygen therapy for blast-induced post-concussion syndrome and post-
traumatic stress disorder. J Neurotrauma. 2012 Jan 1;29(1):168-85.
http://online.liebertpub.com/doi/pdf/10.1089/neu.2011.1895

[i] Rockswold, Rockswold, Zaun and Liu. A prospective, randomized Phase Il clinical trial to evaluate
the effect of combined hyperbaric and normobaric hyperoxia on cerebral metabolism, intracranial
pressure, oxygen toxicity, and clinical outcome in severe traumatic brain injury. Journal of
Neurosurgery, Jun 2013 / Vol. 118 / No. 6 / Pages 1317-1328
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[j] Figueroa and Wright. Clinical results in brain injury trials using HBO2 therapy: Another
Perspective. DRAFT, In Publication. Embargoed from quotation or use until after publication, Aug,
2015. Available upon request.

2. Data from NBIRR-01 observational study

The International Hyperbaric Medical Foundation. Summary report from, “The National Brain Injury
Rescue and Rehabilitation Trial — a multicenter study of hyperbaric oxygen for mild traumatic brain
injury." 32 subjects improved significantly. May 2015. In pre-publication.

3. Peer-reviewed Israeli research on stroke and TBI

[a] Hyperbaric Oxygen Therapy Can Improve Post Concussion Syndrome Years after Mild Traumatic
Brain Injury - Randomized Prospective Trial
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0079995

[b] Hyperbaric Oxygen Induces Late Neuroplasticity in Post Stroke Patients - Randomized,
Prospective Trial
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0053716

[c] Reflections on the neurotherapeutic effects of hyperbaric oxygen
http://informahealthcare.com/doi/pdf/10.1586/14737175.2014.884928

4. Animal studies showing effects of HBOT on brain injury

[a] Blast Exposure Induces Post Traumatic Stress Disorder-Related Traits in a Rat Model of Mild
Traumatic Brain Injury. Gregory A. Elder, Nathan P. Dorr, Rita De Gasperi, Miguel A. Gama Sosa,
Michael C. Shaughness, Eric Maudlin-Jeronimo, Aaron A. Hall, Richard M. McCarron, and Stephen T.
Ahlers. Journal of Neurotrauma. http://online.liebertpub.com/doi/abs/10.1089/neu.2012.2510

[b] Research Report: Hyperbaric oxygen therapy improves spatial learning and memory in a rat
model of chronic traumatic brain injury. Paul G. Harch, Christopher Kriedt, Keith W. Van Meter,
Robert James Sutherland, BRAIN RESEARCH 1174 (2007) 120-129.
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http://www.researchgate.net/publication/5971941 Hyperbaric oxygen therapy improves spatial
learning and memory in a rat model of chronic traumatic brain injury

[c] The effect of hyperbaric oxygen on intracephalic angiogenesis in rats with intracerebral
hemorrhage. Peng ZR, Yang AL, Yang QD. J Neurol Sci. 2014 May?2.
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Rats Induces Significant Remyelination and a Recovery of Sensorimotor Function. PLoS ONE 9(5):
€97750. http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0097750

5. Expert Opinion

"What the *Bleep* is going on with Hyperbaric Oxygen Therapy? Brain Health and Healing
Foundation. Xavier Figueroa. PhD has been performing neurological clinical research since 1995 in
the field of Alzheimer’s research, as well as basic research in neuron biology, cancer research,
bioengineering and the biophysics of water in cells. He has a long history of involvement with
research using hyperbaric oxygen therapy for brain injury.
http://brainjury.org/blog/2014/05/01/what-the-bleep-is-going-on-with-hyperbaric-oxygen-
therapy/

and
http://brainjury.org/blog/2014/07/03/what-the-bleep-is-wrong-with-the-dodva-hbot-studies/
and
http://brainjury.org/blog/2014/11/23/what-the-is-going-on-with-hyperbaric-oxygen-therapy-part-3/

UHM 2012, Vol. 39, No. 4 — How many deaths will it take? AN EDITORIAL PERSPECTIVE. Undersea &
Hyperbaric Medical Society, Inc. How many deaths will it take till they know? Monkeys, madmen
and the standard of evidence. George Mychaskiw I, DO, FAAP, FACOP, Editor-in-Chief Chair,
Department of Anesthesiology, Nemours Children’s Hospital, Orlando, Florida USA. The Journal of
Hyperbaric Medicine is the most prestigious journal on Hyperbaric Medicine in the world. . . . ..
"Hyperbaric oxygen is a safe, easily used treatment that, in many cases, has resulted in a dramatic
improvement in the symptoms of patients with [TBI]. Every day we are.... gathering more data
validating its efficacy.... | feel , as do many of my colleagues, that there is sufficient clinical and
research evidence to justify the use of [HBOT] as a standard-of-care treatment for [TBI] that should
be reimbursed by CMS and Tricare.... | have no doubt that, over the next several years, [HBOT] will
be proven beyond a reasonable doubt to be one of the most effective treatments for [TBI].... There
is a preponderance of evidence now to justify the use and funding for the treatment....”
http://www.therapiehyperbare.com/images/hyperbare/2012-06 uhms _editorial.pdf

Chamber of Hopes for Brain Repair. Eshel Ben-Jacob, PhD. January, 27, 2013.
http://www.assafh.org/sites/en/Documents/Chamber%200f%20Hopes%20for%20Brain%20Repair.

pdf

6. Data from DoD/Army studies, with responses



http://www.researchgate.net/publication/5971941_Hyperbaric_oxygen_therapy_improves_spatial_learning_and_memory_in_a_rat_model_of_chronic_traumatic_brain_injury
http://www.researchgate.net/publication/5971941_Hyperbaric_oxygen_therapy_improves_spatial_learning_and_memory_in_a_rat_model_of_chronic_traumatic_brain_injury
http://www.ncbi.nlm.nih.gov/pubmed/24836574
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0097750
http://brainjury.org/blog/2014/05/01/what-the-bleep-is-going-on-with-hyperbaric-oxygen-therapy/
http://brainjury.org/blog/2014/05/01/what-the-bleep-is-going-on-with-hyperbaric-oxygen-therapy/
http://brainjury.org/blog/2014/07/03/what-the-bleep-is-wrong-with-the-dodva-hbot-studies/
http://www.therapiehyperbare.com/images/hyperbare/2012-06_uhms_editorial.pdf
http://www.assafh.org/sites/en/Documents/Chamber%20of%20Hopes%20for%20Brain%20Repair.pdf
http://www.assafh.org/sites/en/Documents/Chamber%20of%20Hopes%20for%20Brain%20Repair.pdf

28 August 2015

Summary of positive findings in Army Studies: Army medicine has run trials investigating the use
of Hyperbaric Oxygen to treat and help heal Traumatic Brain Injury. They have shown that HBOT is
both safe and effective: "Randomization to the chamber . . . . offered statistical and in some
measures clinically significant improvement over local routine TBI care." Also: ".... total scores for
[both] groups revealed significant improvement over the course of the study for both the sham-
control group .... and the HBO2 group....." Expert outside consultants to DOD declared that
"[HBOT] is a healing environment."

[a] Wolf G, Cifu D, Baugh L, Carne W, Profenna L. The effect of hyperbaric oxygen on symptoms
after mild traumatic brain injury. J Neurotrauma. 2012;29(17):2606-12. (DoD) (USA)
http://biawa.org/docs/pdf/MTBI1%20PCS%20J%20Neurotrauma%202012.pdf

[b] Paul G. Harch, MD. Letters to the Editor. Journal of Neurotrauma. Hyperbaric Oxygen Therapy
for Post-Concussion Syndrome: Contradictory Conclusions From a Study Mischaracterized as Sham-
Controlled. 2014
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[c] Cifu DX, Hart BB, West SL, Walker W, Carne W. The Effect of Hyperbaric Oxygen on Persistent
Postconcussion Symptoms. J Head Trauma Rehabil. 2013. (DoD) (USA)
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"Given the current lack of medical evidence, HBo2 is considered a treatment where the risks
of the procedure outweigh possible benefits, and cannot be endorsed by VHA for Veterans at
this time."

Former Army Secretary Martin R. Hoffmann said before his death in 2014 that it was time to "take a
risk for the soldier." By that he meant that the endless quibbling from military medicine that HBOT
was "too risky" for use had to be dropped. He noted a number of salient facts that argued for
urgency in moving forward with treatments as opposed to continuing the warehousing of the brain
injured and relegation to degraded lives:

e May 2012. DOD reports that mental illness ranks as the leading cause of hospitalization for
active-duty troops, what one insider considers an epidemic -- yet another epidemic to
accompany those already identified by the DOD: suicide; TBI/PTSD; sexual assault; drug
overdosing and death-through-overprescribed medication; homelessness, joblessness and
incarceration; bad-paper-discharges; and violence against families.

e July 2012. Secretaries of Defense and the VA in testimony to Congress lament that the
cultures in the government’s two largest departments “resist change. They resist
coordination. They resist trying to work together.” Both men vow to "kick ass" to improve
service to veterans. Nevertheless, years later, the Veterans Administration appears to be
undergoing a meltdown that directly affects brain injured service members:

e A'"wait-time" scandal that started in Phoenix and has led to deaths of veterans has
been shown to be replicated at numerous VA facilities across the nation.
Presumably, some of the over 300,000 veterans with TBI/PTSD have been negatively
affected.

e Senior leaders, from Secretary Shinseki on down, are retired and retired early due to
loss of confidence.

e  “The patient-safety system is broken,” Dr. Mary Lopez, a former staff officer for
health policy and services under the Army surgeon general, said in an interview.

e The Oklahoma Veterans Traumatic Brain Injury Treatment and Recovery Act of 2014 was
signed into law, establishing that "Any Oklahoma veteran who has been diagnosed with a
traumatic brain injury (TBI) and prescribed hyperbaric oxygen treatment (HBOT) by a
medical professional authorized under Section 2 of this act may receive HBOT at any
facility in the state that has a hyperbaric chamber."

e |OM Report: “Treatment for Posttraumatic Stress Disorder in Military and Veteran
Populations: Final Assessment.” June 2014.The Defense and Veterans Affairs departments
spent $9.3 billion to treat post-traumatic stress disorder from 2010 through 2012, but
neither knows whether this staggering sum resulted in effective or adequate care, the
Institute of Medicine reported today. [attached]

e  Military Caregivers, a report from the RAND Corporation sponsored by the Elizabeth Dole
Foundation, found that between 275,000 and a million or more " caregivers in general
suffer from physical strain and overall worse health and tend to put their own concerns
behind those of the individuals for whom they are caring." Military caregivers suffer
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disproportionately from mental health problems and emotional distress. Despite the well-
known problems, "no national strategy for supporting military caregivers exists."

e Despite the statistical misinterpretations in the conclusions of Army/VA/DOD HBOT
studies, their data demonstrate both the safety and efficacy for HBOT applied to TBI and
Post-Concussive Syndrome. [see Xavier Figueroa's two blogs, "What the **Bleep**...."
http://brainjury.org/blog/our-blog/

e  Military Risk Factors for Alzheimer’s Dementia & Neurodegenerative Disease, Alzheimer's
Dementia, June 2014." Increasing evidence suggests that a single traumatic brain injury can
produce long-term gray and white matter atrophy, precipitate or accelerate age-related
neurodegeneration, and increase the risk of developing Alzheimer’s disease, Parkinson’s
disease, and motor neuron disease. In addition, repetitive mTBIs can provoke the
development of a tauopathy, chronic traumatic encephalopathy... Four of the five veterans
with early-stage chronic traumatic encephalopathy were also diagnosed with
posttraumatic stress disorder. Advanced chronic traumatic encephalopathy has been
found in veterans who experienced repetitive Neurotrauma while in service and in others
who were accomplished athletes. Clinically, chronic traumatic encephalopathy is
associated with behavioral changes, executive dysfunction, memory loss, and cognitive
impairments that begin insidiously and progress slowly over decades." Findings from
"Military-related traumatic brain injury and neurodegeneration." AC McKee, ME Robinson,
In the same Journal, the Editors write: "Today, there is now growing evidence that a single
traumatic brain injury (TBI) sustained early in life might trigger a cascade of
neurodegenerative processes. The outcomes may manifest as dementia, Alzheimer’s
dementia (AD), Lewy Body dementia (LBD), or other motor neuron diseases many years or
decades later. The scientific and medical community has known the effects of trauma on
boxers since the 1920s. Now, increasing number of studies are showing that even mild
repetitive trauma may lead to onset of symptoms in some athletes as early as in their
second decade of life. The renewed interest in the idea that mild repetitive trauma to the
head can trigger not only chronic traumatic encephalopathy (CTE) but also other
neurodegenerative diseases is indeed timely. This important recognition is reinforced by
the increased risk and prevalence of TBI and posttraumatic stress disorder (PTSD) among
young military personnel associated with combat experiences."

e ADM MacRaven, head of SOCOM, reports that Special Operations warriors commit suicide
at twice the rate of the regular force. An emerging body of research suggests that Special
Operations forces have experienced, often in silence, significant traumatic brain injury and
post-traumatic stress disorder [there are eerie parallels between special operator and NFL
ballplayer "Can't happen to me" responses to head injury. The Army and the NFL owners
appear to be singing from the same song sheet with respect to the denial and delays on
diagnosing and treating head injuries] . SOCOM asked Congress for $48 million in 2015 to
hire physical therapists, dieticians, sports psychologists, and strength and conditioning
specialists to work with troops.

e The journal Neurology reports that TBI in older veterans was associated with a 60%
increase in the risk of developing dementia over 9 years after accounting for competing
risks and potential confounders. Results suggest that TBI in older veterans may predispose
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toward development of symptomatic dementia and raise concern about the potential long-
term consequences of TBI in younger veterans and civilians.

e AlJune 2014 report by DOD says that 7 in 10 of America's youth cannot qualify for entry
into the military. “The quality of people willing to serve has been declining rapidly,” says
the head of Recruitment Command, leading to a relaxation in recruitment standards.

e The journal PLOS ONE in June reports on the effects of HBOT : “Repetitive Long-Term
Hyperbaric Oxygen Treatment (HBOT) Administered after Experimental Traumatic Brain
Injury in Rats Induces Significant Remyelination and a Recovery of Sensorimotor Function”,
further validating the reported positive biological effects of HBOT for TBI. Myelination, the
insulation around the nerve fibers, does not fully complete in young men until around the
age of 25 and is an added factor in the TBI epidemic of our young service members.

e The DOD Appropriations Bill for 2015 "directs the Comptroller General of the United States
to conduct a review and provide a report to the congressional defense committees not
later than 180 days after the enactment of this Act on the use of hyperbaric oxygen
therapy to treat TBI and PTSD. The report should include a review of the clinical trials
completed by the Department of Defense, an assessment of the conclusions reached by
the trials, an assessment of whether the trials were appropriately administered, and a
review of private sector research on the use of hyperbaric oxygen therapy and whether
those conclusions are similar or different from the Department of Defense study."

e Echoing recent concerns about the effectiveness of military mental health efforts, a new
American Legion survey of veterans found that nearly half thought clinical help they
received for post-traumatic stress and traumatic brain injury had little or no effect on their
conditions. Veterans also expressed frustration with physicians’ reliance on medication to
address their symptoms. More than half of those on prescriptions said they take five or
more medications; 30 percent said they use 10 or more.

e  Current DOD/VA response to TBI treatments do not include even informing the brain
injured that a potential treatment for TBI exists -- HBOT. There is effectively no "informed
consent" to brain-injured service members from military medicine about even the
possibility that HBOT might alleviate the symptoms and underlying physiological brain
injuries. The same is true uniformly across the United States medical community, including
in professional sports.

e The most recent data out of the RAND Corporation contends that there are between 714,000
and 849,000 service members from the Gulf Wars who are afflicted with PTSD and/or TBI. The
numbers from all other wars are double that.

BLAST INJURY: Silent Killer

Unremarked in the letter from the Interim Under Secretary for Health is the latest research into
Blast Injury and the growing body of evidence that brain injuries sustained in combat resulting
from over-pressure are distinctly different from common concussion. We are presented with a
significant population of veterans with a common group of signs and symptoms (signature or silent
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wounding —Blast Induced Traumatic Brain Injury). The injuries, experienced by a large percentage of
these veterans with this constellation of signs and symptoms, can be attributed to the exposure to
pressure in the combat zone. Sources of pressure include but are not limited to explosions, e.g.,
IED’s, detonations i.e. breeching, crew served weapons firing [e.g., Karl Gustav Recoilless Rifle
MAAWS/RAWS weapons system] and sustained firefights. For example, as early as 2004, in an
article published in the New England Journal of Medicine, author Charles W. Hoge M.D. showed a
positive correlation between PTSD and firefights.

Vann et al, in an article entitled Decompression Iliness in the Lancet 2011 Vol 377 Jan 8, 2011
concludes “ Decompression illness occurs in a small population but is an international problem that
few physicians are trained to recognize or manage. Although it manifestations are often mild, the
potential for permanent injury exist in severe cases , especially if unrecognized or inadequately
treated. Emergency medical personnel should be aware of manifestations of decompression illness
in the setting of a patient with a history of recent diving or other exposure to substantial pressure
change.”

In a study entitled, Blast- related traumatic brain injury Lancet 2013;12:882-93 the authors state:
“The blast wave induces sudden changes in intracranial pressure that result in bubble formation,
particularly at interfaces between CSF (cerebral spinal fluid) and the brain, and results in
penetration and cavitation of brain tissue, disruption of axonal pathways and damage to
capillaries.” This is exactly where the damage is being seen.

When asked about hyperbaric oxygen, most physicians are quick to recognize that it is effective in
treating the bends-- a condition caused by bubbles within the body.

Signature wounding is currently recognized as 3 or 4 different diagnoses to explain this common
constellation of signs and symptoms. Physicians will only diagnose what they are trained to
recognize. Independently, different specialist will interpret these as PTSD (Psychiatrist), mTBI,
(neurologist), post concussive syndrome (neurologist) and chronic traumatic encephalopathy
(neurologist). Given the history of pressure change in the combat zone, another diagnosis of
neurological decompression illness (Residents in Aerospace Medicine or Hyperbaric physicians) is
quite probable.

“TBIs from Iraq are different, “ said P. Steven Macedo, a neurologist and former doctor at the
veterans administration. Concussions from motorcycle accidents injure the brain by stretching or
tearing it. But in Irag something else is going on. “When the sound waves moves through the brain,
it seems to cause little gas bubbles to form,” he said. “When they pop, it leaves a cavity. So you are
littering people’s brains with these little holes.” Washington Post A Shockwave of Brain Injuries,
Ronald Glasser Sunday 8 April 2007.

“Distinctive honeycomb pattern is different from brain damage caused by car crashes, drug
overdoses or collision sports, and may be the never-before-reported signature of blast injuries
suffered by soldiers as far back as World War I." Vassilis Koliatsos M.D. Combat Veterans’ Brain
Reveal Hidden Damage from IED Blast John Hopkins University School of Medicine January 14,
2015. Of interest: Dr. D.R. Hooker of Johns Hopkins in 1924 spelled out in the "Physiological Effects
of Air Concussion" the "fact that many of these instances [of men subjected to the concussion of
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large shells] were cases of psychoses (shell shock)" as the cause of invisible wounds. The author
warned that "the more recent literature emphasizes the probability that too much emphasis was
placed on psychoses and too little upon the, at the time, intangible physical injury to the central
nervous system."

The United States Army Textbook of Military Medicine, first published in 1991,has a treatment
algorithm entitled Neurological Abnormalities of the Blast Casualty. It clearly articulates that a Blast
Exposure should lead to an "Evaluation for Head Injury and Arterial Air Embolism. The designated
and definitive therapy is stipulated: "Definitive Therapy in Hyperbaric Chamber." The Army in its
own textbook knew as early as 2006 that combat casualty care for traumatic brain injury was HBOT.
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Figure 1: Schematic diagram of the mechanisms of blast-related traumatic brain injury

Figure shows local effects (1-7) and systemic effects (8, 9) of primary blast injury, secondary blast injury (10-12),
tertiary blast injury (13), quaternary blast injury (14), and portals for blast wave transmission to the brain (15, 16).
(1) Acoustic impedance mismatch causes spallation. (2) Shock-bubble interaction. (3) Shear stress causing diffuse
axonal injury. (4) Cavitation. (5) Skull deformation with elastic rebound. (6) Reflection of the blast wave within the
skull. (7) Bobblehead effect of acceleration-deceleration. (8) Blood surge from the torso damages the
micravasculature. (9) Air embolism from blast lung injury.(10) Penetrating fragments. (11) Compound fractured
skull. (12) Intracerebral haemorrhage. (13) Contrecoup contusion. (14) Burns. (15) Blastwave transmitted through
the orbits. (16) Blast wave transmitted through the nasal sinuses.
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This is a page out of the Textbook of Military Medicine, updated in 2006; this same algorithm is
in the textbook in the 1980s. The "definitive therapy" then and is HBOT treatment for TBI.
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