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TRAUMATIC BRAININJURY (TB)):
THERAFPY,EVALUATIONANDRETURN

TOWORK
A brain irjury thatis caused 139 an outside force
TEDCOLEMADO
2
Two broad tgl:)es OFTB]S: Two main tgPes of damage
’ Fcnctrating-rbl . ]:oca] irjury: effects one area of the brain
. Diffuse irjury: effects a more widosproad area

. Non—Pcnctrat‘mgTB]

4

Tchs of c]amagc Diffuse axonal injurg (DAD
. Damage common]9 seeninclude l:lccd‘mg, tcaringthat irjures nerve . Jsone of the most common types OFTBIS. It‘rnvo]ves wic]csPread
fibers, imqammation, swcuing, and metabolic changes damage to the brain's white matter
6
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(oncussion

. Causcs include a blow to the head or a rapid movement of the brain

within the skull (5}1a|<in‘g)

. A second concussion closely fo“owing thefirst one (“second hit?)

canleadto Pcrmanent damagc oreven death

Hcmatomas

. Blooding in and around the brain caused by aburst blood vessel

(ontusions

. Bruisingor swcuing of the brain that haPPens when very small blood

vessels bleedinto brain tissue

5l<u” fractures

. ﬂe result of blunt force trauma and can cause damagc tothe
meml)ranes, blood vessc]s, and lJrain underthe fracture

10

(Chronic traumatic cnccpha|opathg CTE)

A Progessivc ncuro]ogical disorderwhich appears to be caused by
rePeatedTﬁls

FPost-traumatic dementia (] D)

. Can happcn aftera 5inglc, severe | B}

. Studies show that moderate or severe | Blin ear{y or mid-life may
be associated with increased risk of dementia laterin life
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5CCOHC18Y'5 damagc

. Changcs that happcu overa Pcriod oF hours to days a&crthc
primary irjury
. Can be caused b hcmorrhagic Prosression of a contusion (HFC),
clisruPtion of the blood-brain lJarrier, increased intracranial
ressure, inFoctions, low blood pressure or oxygen
Eow, hydroccphalus, and seizures.

The Burden

. WorH wide it's estimated a TB] incidence of 939 per 100,000

Eiggu]ation, whichincluded 55.9 million mild and 548 million severe

ls annuaﬂy

. ]:rom 1990to 201 6,t|ﬁe incidence and Prcvalenoe of mcc‘ica”y

troatchbl rose globa“g bg 3.6 Pcrccnt and 8.4 Pcrccnt
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Who |s At Risk

. The distribution of TBis bimodal with respect to age: the
incidence of TBis highcst amongthe youngest and oldest age

gI‘OUPS

Thc Cost

. ]n 2019 the CDC estimated that “the economic cost of in'ury was

$4.2 trillion, inc]uding $32.7 billion in medical care, $69 billion in work
loss,and $5.8 trillionin valuc of statistical life and qualitg of life
osses”
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(UhOh

. Limitationsin T B} surveillance are broad]y recognized, anditis
wic]clg acknow]cc‘gcc] that ncarly all T.Bl estimates are undercounts

. Nationa.‘Acac]emics of Sciences, F_nginccrin and Medicine;

Health and Medicine Division; Board on [Health Care Senvices;
Board on Hcalth Scicnccs Folicy; Committcc on Accclcrating
FrogI'CSS in Traumaticbrain ln'ury Kcscarch and Carc; Matncy
C, Bowman K, bcm’ick D, cd{tors._rraumaticbrain ln'urg:A
Roadmap for Accelcrating Progress. Washingtorl (Dd: National
Acadcmies Frcss (US), Zollgcl: 1.2, TthcoPc and Burden
of T raumatic Brain ]rjurg. Availablc from:
https://www.ncbi‘nlm‘nilmgov/books/NbKj 80076/
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Concussions are common

. Tl-nc Ccntcrs for Discasc Control and Frcvcution have rcportcd

that 20% of the estimated 1 7 million concussions that occur each
Yyearare sPortﬁ-rclatcd

- Many are unrcPorI:ecl and untreated

. FFistch, H:istcr K, Hag,cl B, et al Thc incidence of concussionin

5outh sports: a systematic review and mcta—analysis British Joumal
of SPorts Medicine 2016;50:292-297.
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A\ concussionis the most common form of traumatic

brain irjurg, caused bg a mild blow to the head.

. Jn201 7 aPProximatc]y 2.5 million Fﬁgh school studentsin the

{United States rePortcd 5u4:Feringat least one concussion related
to sports or Phgsical activity in the last 12 months

. Toufic R‘Jildch, Kclccl'ﬁ R.Okoroha, [ ric Denha, Christina
E_ycrs, Ashlchohnson, Ramse Shchab, Vasilios
Moutzouros. Retumto 5 ort o”owing Adolescent Concussiorlz
F_Pidcmiologic Finc‘ings Fjr:"om a High School
Population. Ortl':opcc]ics, 2020;43 (4): 306
DO 10.3928/0147 7447-20200521-0%
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A thil"d ofcfﬁidrcn and adolescents chCIOP a menl:al healtl'l Problem

aftera concussion, which could Pcrsist for several years Post—irjury

. It found up to%6.7 per cent cxpcricncccl signiﬁcantlg l’righ levels of

intcmahsingproblems such as withc]rawing, anxiety, cPression and
post-traumatic stress and 20 percent externalising roblems such as
aggression, attention Prohlcms andh E:Iacractivity alter concussion
comParccl with hcalthy children or children who sustained other
irjurics such as an arm fractyre.

. Alice Goma”, Michael Takagi, T[ﬁlan]‘z Morawakzge, Xiaomin
Liu, Vicki Anderson. Mental health after Paecliatric concussion:a
systematic review and mel:a-ana'ysis. British Joumal of Sports
Medicine, 202.1; l)jsports—ZOZO—l 03548 DO} 10.1136/] bjsports-
2020-10%548
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Onc in four children (2.5‘5%) who have been dischargcc] from the emergency
room aftera mild head ir_ljury are misdiagnoscd and continue to suffer from
Persistent Post-concussion syndrome for many years.

. This syndromcincluclcs chronic s_lemPtoms suchas forsctl:ulncss,

memory Prob]cms, sensitivﬂ(:ij to lig tand noise, ADHD and even
Psycl-lolog'cal Problcms and, instead of rccciviné treatmentfor the
s ndromc,tl-lcy are mistakcnly diagnoscd as su’ cring{:rom

DHD, 5lccp disordcrs, dcprcssion, etc.and given inaPProPrlatc
thcrapy

. E_li f:riod, Uﬁ Ba“a, Mcrav Catalo na, I_ran Kozcr,Adi Orcn~

Amit, AmirHadanng, Shai E_‘Frati. crsistcntpost—concussivc
sync]romcin children after mild traumatic brain infury is revalentand
vast]y underdiagloscd‘sdcntﬂ:ic chorts, 2022; 12(1)

DO: 10.1038/541598-022-08%302-0
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. TI‘IiS 5tudy found thatpooplc with mild traumatic brain iriurios may

be more lil«:ly to haye cognitive impairmont, cognitive dedine orboth
onegcara&erthc injury.Thcy were also more ]il(epn,

symptoms like anxiety and lower satisfaction with i

ly to have other
e.

. Andrca L auren Cl-lrlstman Schncidcr, et.al. TKACK:]—BI

]nvcstigators‘ Cognitivc Outcomc 1 Ycar A{:tcr Mild Traumatic
Brain In}'ury: Resu]ts From tthRACK—TB] Stucly‘

Neurology, 2022 DOl 10.1212/WNL.0000000000200041
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Current Protoco's and side-line testing are
inaclequa{:e

. Currcnt Protoools callfora Playcrshowiﬂg concussion symptoms to

be sidelined for at least 24 hours.

. Tl-nis research found that athletes with onlg one concussion

rcquircd atleast 30 days of recovery priorto rcturningto their
SPOI‘tWI‘IilC Ot}‘ICTS WI‘IO I'CPOT‘th a SCCOnd or more COI’ICUSSiOI‘lS
rcquircd more recovery time

. "Parents need to understand thata concussionis a very serious

rain injury, one which rcquircs treatment every time a concussionis
sustaincd.Tl-nis studg has revealed this type of traumatic brain
irjurg canhavea comPounding effecton cEildrcn that could lead to
more aggressive behavior, academic Problcms, and socialissues,”....
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. Grcgory Knc“, et.al. Association Petween Concussion History
and Factors Kclating to Cognitivc, Bchavioral, and E_motionai
Health Among American High Schoo] Athletcs: A Cross-
scctiona]Anaﬁsis. The AmcricanJouma' of SPorts Medicine,
2020;0%6354652093877 DO} 10.1177,/0363546520938776

E ven mild concussions cause severe and Iong——lastingimpainncnts inthe
brain's abilitg to cleanitself of toxins, and this may seed it ForAlzhcimcr‘s
disease, dementia and other ncurodcscncrativc Prob[cms

. Whenthe brain swcus, it presses against the skul], which effects tiny
lymplﬁatic vessels that clean the lJrain. This pressure on thevessels
causes serious and ]ong—lastingimpairment of the brain's al:i]ity to
purge itself of toxins
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. Ach C Boltc, et.al. Mcningoal lgmplvatic dys{:unction
oxacciatos traumatic brain infury atl‘logcncsis‘ Nature
C ommunications, 2020; 1 1 (6 D&I: 10.10%8/ 54146 7-020~
181134

The [ons—tcrm risk of suicide for adults who have had a concussion s three
times l-»ighcr than the Population norm, and the risk increases further if the
concussion occurred on a weekend

. he mean time from concussion to subsequent suicide was 5.7
years. Ac]c]itiona] concussions were associated with a further
increased risk of suicide.
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. M ]:ralick, D.Thiruclﬁc]vam, H.C. Tien,D. A. Rcdc]mcier‘ Risk
of suicide aftera concussion. Canadian Medical Association

Joumal, 2016; Dol: 10.1 50‘)/cmzj. 150790

Damage from concussion alters the way informationis
transmitted between the two halves of the brain,

. Rcscarcl’: has shown that the corpus ca"osum, a bundle of nerve
fibers that carries signajs between the brain's left and n'sl'ﬂ:
hcmisphcrcs, is vulnerable to damagc from mild traumatic brain irj ury,
commoniy known as concussion

. "We saw a correlation between white matter microstructure irjurg
and the clinical status of the patient"
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. Rac‘iological Society of North America. *C oncussion alters how
information is transmitted within the brain.” Scicnchaily‘
Scicnchailg, 3 December2019.
<www.5cicnccdailg.com/ releases,/2019/12,/19120%082910htm>.

T raumatic brain injury (—FB]) cluring outhis associated
with elevated risks of impairccl adult Functioning

. _]—B] consistcntly Prcdictcd laterrisk of premature mortality,
Psycl-liatric inPaticnt admission, Psycl-liatric outpaﬁcntv{sits,
disabilitg Pension, welfare reciPicncy, and low educational
attainment.

. Thc affects were strongcrfor those with greater irjury scvcrity,
recurrence, and older age at first injurg.
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. AmirSariaslan, David J. Sharp, Brian M. D'Onofrio, fenrk
L arsson, Seena Fazcl‘ Lon :‘Tcrm Outcomcs Associatcd with
T raumatic Brain |njury in Ciildhood and Adolescence: A
Nationwide Swedish Cohort Study of a Wide Range of Medical
and Social Qutcomes. P1 (OS5 Medicine, 2016; 15 (8):e 1002103
DOl 10137 I/Journal.Pmcd‘ 1002.10%

These Findings argue that ’rm]:)ad: sport athlctcs, rcgarc”css
of history of concussion, have chronic Froblcms.

. Show abnormal rcgulation of inflammation, less coordinated
movementand abnormalities in how cells Proclucc energy

. lncrcascd overthe course oF the Footbau season

. "This Prol:lcm affects much of youth and professional imPact
sports inthe (1.5, a]ongwit['u training of &5‘ mi]itary Persormel,“
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. Nathan W. Churchill, et. al. Ncuroimaging of sport concussion:
Pcrsistcnt alterations in brain structure and function at medical
clearance. Scientific chorts, 2017;7 (1)

DOl 10.1038/541598-017-07 7423

Advanced MKI done to measure brain structure and functionin 27 athletes
within the first week aftera concussion and again after t]'lcy were mcdica“g
clearedto retumto Play.

. Brain changcs sceninthe first MRI scanwere still Prcscntwhcn athletes were
clearedto retumto Play, includingx

. Persistentdifferencesin the structure of the brain's white matter, the fibre
tracts that allow different parts of the brain to communicate with each other

. Digcrcnccs inbrain activity, Particular]y inareas associated withvisionand

P]annins, with athletes thattook ]ongcrto recoveralso showingchangcs n
areas of the brainassociated with bodily movement
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. Nicolc L. Vil«:, et.al. A Proliminarg model of football-related neural

strass thatintcgratcs metabolomics with transcriptomics and virtual
rea.‘ity‘ iScience, 2021; 103483 DO):
10.1016/}isci.2021.10348%

Head injurias can harm hundreds oFgcncs inthe brainina way that
increases Pcoplc's sk forawide range of ncurological and Psgchiatrﬁc
disorders

. ]denth':iec‘ for the first time master genes that they believe control

hundreds of othergcncs whichare linked to A] cimer's disease,
Farkinson's discasc, Post——traumatic stress disordor, 5trokc,
attention deficith Peractivity disorder, autism, chrcssion,
schizophrcnia and otherdisorders.
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. angging Mcng, et. al. Traumatic Brain ]rjurg Induces Genome~

Widc Transcriptomic, Mcthglomic, and thwork Fcl‘turbations in
Brainand Blooc] Fredicﬁng Neurologica.‘

Disorders. . BioMedicine, 2017; 16: 184

DO:10.101 é/j.cbiomlo 17.01.046

T raumatic brain inj uryis a |cacling cause of

cPilcP59

. Dcvclopmcnt of cPilcpsy tﬁ%gcrcd by mild traumatic brain irjury

may be relatedto an atgPica response from brain cells known as
astrocytes

. No treatments currcnt]tiintcrruPt the process that the brain

undcrgocs after irjury atcan cvcntua“y lead to the chronic

condition of cpilopsy.
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. Qleksii Shandra, et.al. Repetitive Diffuse Mild T raumatic Brain
gurg Causcs an Atgpical Astrocgtc Kcsponsc and

pontaneous Recurrent Seizures. | he Journa] of Neuroscience,

2019;1067-18 DO: 10.1523/INEUROSC.1067-18.2018

Un{:ortunatc[g, there is no cure for concussions

. CarcFu] observationand monitoring of the concussed Paﬁcnt must
be done fora minimum of two weeks.
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. "Dire effects of sports head injuries, concussions stilla concem.®
Scicnchailg. Scicnchailg, 19 October20186.
<www‘5cicnccc]ai]9‘com/ rc]cascs/ 2016/10/1610190829 14 htm>.

THERAFPY

- YES,CONCUSSIONS CANBE REVERSED!

49 50
H y Pcrbaric Oxg gen Thera Py (HBO‘T) signi{:icanf:ig
reduces astrogliosis (scarringby astrocytes) and g]ial scarring
. da Silva SC, et.al. Hypcrbaric oxygen tl-lcrapy reduces
astrog]iosis and helps to recovery brain damage in hydrocep[wz]ic
youngrats. Cl-nlds Klow Sgst. 2018 Jun;}‘l’é):l 125~11%4. doi:
. HBOT reduces inflammation and promotes ncuroProtcction, 10.1007,/500%8 1-01 8-380%-0. E_Pub 2018 Apr 18.PMID:
hi Highting its Potcntial to rePa‘rr brain c]amagc and restore function 29671042,
aécrinjurg
51 52
Hypcrbaric Oxygen Thcrapy
. InHBOT the subjectis placed in a chamber containing 100% 3
oxygenata PrcssuFJe of mzi"c than one atmosphere al:sjutc‘ﬂis . HEOT is the 31750] ute best thera[:y ForTb]!
treatmentis used to hasten tissue recovery and improve its
Phgsiologﬁcal aspects by Providingan increased supply of oxygen to
the damagcd tissue.
. TI‘IC absolutc hcsttl‘lcrapy ‘For-rbl
53 54
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ARECENT THERAFY

UHMS aPProvecl conditions

. Cadbonmonasidepoisoning Cyanide poisoning
- Crushinjuries Gasgangrene
. D ion sickness, Acdteorts tic reduced blood flowin the arterie:
. TI‘IC Firsthypcrbaricchambcr, called thc"Domiciiium," was invented Cemem,”T’:w nejs 1 uw ° n:uma " w: owintheareries
e . . . . : & flaps. :

bg British cicrggman and Physxcxan Nathaniel [Henshawin 1662 . Delsgedrediationirory Fleshostigisosscl bingoofitismoiofec
. Alirorgas embolism. Chronicinfection called actinomycosis
. DA | ) de +h heaali -+,

55 56
Mang other conditions treated worldwide
| L e . Hashimotos Hypoxic|schemic F neephalopa
- ApciredDrsin oy (ABD Lesthsilrjory [nflammatory Conditions yposlschone Cocephelopathy
;:J‘:‘]m‘“;;e lsarders brﬂinz\sneurysm Mitochondrial Disorders hA%JidToxicitg

Torain [ungcousedby Substarce Abuss. Torain njurg from Chemotherapy Mﬂ,"ﬁj“’?’ PainSyndrone Near-hanging,

Borain [jury from Radiation Central Retiral ArteryOedusion Peripheral Neuropathy i F‘?Stc°“‘“55‘°"

Concussion CarbonMonoxide Poisoning Syndrome ) , o Fost Traumatic Stress Disorder

Chronic Decompression Sickness. Chronie Fatigue Syndrome eflex Symp D Sy Shaken Baby Syndrome

ComplexRegional Pain Syndrome. Depreseion from Eorain ljurg _\?_Pir}ai Cord Compression rjury Tineitus

Fibromyalgia Cancer Zx:cBra:n Irjury Jnfertilivy

and more.,.

57
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Usereal HIBOT

. ngtrbaric treatment at minima“ﬂ elevated chamber pressurcs (milc{

BBPu:rBaric oxgg:n) is unproven. Mlld hyperbaric oxygen thcrapg is
currently considered to be exposures cr'iﬁjwcrcd at pressures lowcr than
1.5 AT A Most clients in “mild hyPcrl)an'c chambers? receive
l)rcathing gas mixes well less than 95% (2, often delivered througl‘:
l)rcathing devices suchas masks that do notProvidca tight sealand bg
the nature of theirconstruction allow mixing ofgascs with the ambient
chamber air, further rcducing the oxygen concentration.

. https://www.uhms‘org/ rcsourcos/l:caturcd-rosourccs/ hbo-
indications.html
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Two tyPes of chambers

Two tyPes of chambers

. Mono—Place
. Mono-'Placo
. Mu]t‘r—Placc
61 62
. Multi—ﬂacc‘
63 64
]:_ﬁ:ects mediated by several Pathways
o . . i . . It Gottfried, et. A]‘ HgPerbaric Oxggerl Treatment—rom
. lnhibrtion of apoptoas, |mProvomcnt of mrtochondrlal Functron, stem Mochanisms to Cognitivo lmprov&:mont.
cell Prolifcration, enhancement of antioxidant defense activity, Biomolecules 2021, 11(10),
reduction inﬂammation, ncuroProtcction, transfer of mitochondria 1520; https//c]oi‘orz/I 03%90 biomt 1101 520
From astrocytcs to ncuronal cc“s, increased ncuronai cell
Prolﬂ:cration, imProvcd antioxidant activity, anti-infective c‘gccts,
regu]ates gene cxPrcss‘ron, imProves immune function
65 66
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. chcrc brain irjur ;@ common form of clinical traumatic discasc, isa

critical condition. Brain irjury has |1|g|1 disability and mortality rates
and may cause rcsPirator9 tract ol:struction, central apnea,
Pulmonary infection, cPilcpsy, hgdrooePlﬁa]us, Posb-traumatic

s ndromo, cogpition and lan uage disordcrs, and other scquclac
that decrease the quality of fife of Patients

. Ot[‘uer studies rcPorI:ed that hyPcrlJaric oxygen t[‘ucr‘apy could
imProve the indices of Patients with severe grain injury, t[‘ucrcl:y
5ignﬂ:icantly imProving their Prognosis‘ Thcsc ‘Fina,ings are
consistent with those of our 5tudy and indicate that hypcrbaric
oxygen tl-ncrapg can cFFcctivc!y improve the prognosis of patients
with severe brain ir.ljurg‘

67

68

. Xianliang Z_hons, et. Al Hypcrl:aric oxyﬁgcn for severe traumatic
]

brain injury:a randomized tria]‘JoumaI of ntemnational Medical

Rcscarch, Octol:cr 13,2020.

. httPsg//doi‘org/ 10.1177/0%000605209%9824

Frognosis of spontaneous intracerebral

hcmorrhage CIC ) remains poor worldwide.

. This Prosp:ctivc, randomized, controlled trialincluded 565 Paticnts
with acute severe iCH Participants were randomlg assisncd to asham-
conh‘olgrouP (GrouP A) and ourintv:rvv:ntiongroups: Grou s 5 and
C with 2.0 atmosPhcrcs absolutc (,AT/\) ressyre and Hb T
cxPosurCFor 60 or 90 sessions, rcchctivcr; and Groups D and E_
with 1.5 ATAFor 60.0r 90 sessions, rcchctivcl .Qutcome measures
were modified barthcl Indcx (MbD and modifi Ranicin Scale (mRS)

scores, mortalitg ratesat Fo“owauF six months.

69

70

. Infourintervention groups, MDB)] and mRS scores were all

signﬂ:icantly imProvcd, and mortality rates were all signﬂ:icantly
decreased comparcd with Group . HBOT signil:icantly
imProvcs survival and functional outcomes of ]CH

. IXiaowei Li et Al HyPerbariGOxygchhcraPH |mproves
Survival and ]:unctiona] Outcomc of Acutc chcrc'l)ntracerelpraj
l"'lcmorrhagc‘ Archivos of Mcdical Koscarch, Volumo 48, lssuo
7,October2017, Pages 638-652.

. httpsy//doi.org/10.1016/jarcmed.201 8.03.001

71
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. ]n conclusion, thereis an abundance of evidence for HBOT‘S
improvement of neurologjcal conditions in both molecular and
thcr‘apcutic asPccts.T e main molecular c[‘uangcs that have been
observed consist of imProvcments in mgc]ination processes and
mitochondrial activity, enhancement of angiogenesis, and a decrease
in ncuroinﬂammation.T’-lcrapcutic aspects include improyement of
memory, cogpitive and motor‘(:unctions, and quaiity of life.

. Fiscl‘lcr, ].; Barak, B. Moiccularand TECFaPcutic AsPccts of
Hypcrban’c Oxggcn Thcrapy in Ncurological
Conditions‘biomolcculcs 2020,10,1247.
https;//doi.org/10.3390/biom1009 1247

73

74

Ina military veteran FoPu[ation rwcar[g 70% of patients cntcn'ng the Veterans
Adnministration system witha cliagnosis of | were still receiving treatment
4+ years later

. Treatmenthas consisted of sychocducaﬁonalinterventiorls,
cogpitive rehal:ilitation, Pschotl’:craPeutic aPProachcs, intcgratcd
behavioral health intcrvcntions,and Psychoactivc medication
administration.Thcrc is some avidence to supportthc use of
cogpitive rehabilitation aPProachcs, limited evidence for the other
three non—Pharmaco]ogic interventions, and very little evidence for
Psgclﬁoactivc medications

This randomized clinical trial was undertaken to confirm or refute the
cFFicacg of the of HBOTm Pcrsistcnt Postconcussion sgndromc
(FFCS), 4.6 years aftertheirlast TH]

. ]mPortant Findings in this study include signiﬁcant imProvcmcnts in
ostconcussion symPtoms ang seven other outcome variables

memory, cognition/ 5pccd of information Proccssin% (a

computerized cognitive test battery, ANAM, devel opcd and

employed by the (1.5. military for D, de ression, anxicty,
FTES symptoms, slccP, an?quality of life F

75

76

. Faul G.Harch, et.al. l“‘lgpcrl)aric oxygen t[‘ucr‘apy for mild traumatic
brain injur Pcrsistent ostconcussion syndrome:a randomized
controdcc‘ytﬁal. Med(Gas Res. 2020 Jan-Mar; 10(1): 8~
20.dok: 10410%/2045-9912.279978

F:rsist:ntPosb-concussion syl‘lc{romc caused l:y mild traumatic brain
injurg has become s majorcausc of morbiditg and Poorquality of life

. Most of the Pharmaco]ogic and non-Pharmacologic treatments have
failed to demonstrate 5igniﬁcant eﬁzicacy on both the clinical
SEmptoms as well as the Pathophysiologic cascade rcsponsiblc for
t

¢ permanent brain irjury.

77
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. A mostpromising new direction is tha use of hypcrbaric oxygen
thcrapy,which targets the basic Pathological processes rcsponsiblc

for Posb—ooncussion symptoms

. Amir Hac]annﬂ & Shai Eprati (2016) T reatment of PcrsistcntFost—
concussion syndromc due to mild traumatic brain i jury: current status
and future directions, Expert Review of Neuro‘r]-ncrapeutics, 16:8,875~
887,D) 10.1080/14737175.2016.1205487

79
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Strokeservesasa lif‘e-thrcatcningcliscasc and continues to face many
clva“cngcs in the dcvclopmcnt of safe and effective tl'vcrapcutic options

. HBOT canbe usedto imProve oxygen flowfrom ]ungs to systcmic
organs and can reduce secondary brain irjury effects, including
apoptotic Patl‘lwag initiation, oxgativo strass, and rampant
inflammation. 55 restoring, oxygen tension, HBOT as been
shown to restore callular enargy Production, stabilize cellular
ca]cium, decrease NADFPH oxidases (NO'Xs) cxPrcssion, and

attenuate oxidative stress

. Blaise Cozene, et.al. An E xtra Breath of Fresh Air Hypcrl:aric
Oxygenation asa Stroke-rhcrapeutic. biomolecu‘es 2020, 10(9),
1279.

- https;//doi.org/10.3390/biom10091279

81

82

T]—ncrc has beenno majoradvar\ccmcnt in a quarter ofa ccntury for
the treatment of acute severe traumatic brain ir]jurg (_rb])

. Studies consistent]y re Portcc] Posiﬁvc treatment effects of

HBOT across a van'ety of outcome measures with almost no
5a£cty concems, thus roviding strong ProoF—oF—conccPt evidence
for treating severe l in the acute setting,

. Samucl Daly, et.al. ["'l Pcrbaric Oxggcn Thcrapy in the
Treatment of Acute Severe T raumatic Brain |njury: A
Systematic Review‘\)ourna] of Neurotrauma VO .35, NO.4.

. 15Feb2018 httgs:/ doi.org/10.1089/neu.2017.5225

83

84
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Patients with TB] atleast years afterthe injury were
treated with ngerbaric Oxggcn Thcrapg (I’J'l

. Those Paticnts treated had permanent increasesin blood flow to
the brain that were in the normal range. In addition, sPecch ﬂuencg
universall improvcd, as did memory, attention, and executive
function (the abilitg to think rationa“y and c#cctivcly)._rhosc

Paticnts who did notreceive HBOThad no changc in
their symptoms.

BOT.

. Barrett, K, et. al. Undersea and Hyperbaric Medical Soc‘rcty, Jne.
(lﬁH:P;//www.ulﬁms‘org), 1998.

. htt{bz// arc|1ivc.rubicon-foundation.org/ 582

85 86
Equ Iy compelling is the physiological evide upporting the needforatleast40
FrOtO CO ls g ;‘IEO"F 5425:;5 w}nf;ny:;nt?n:bh):g gtzvfn;:aw brifod v:5se]5 ForaTgT
. Recentstudies have demonstrated that increasing the number of
HBOT sessions to 60 may be more beneficial for chronic TBI,
. EAUIHPIC r"OtOCO]Z Iﬁgg’? U5CCL lcad‘ms to no consensus on the considcringthc inherent Progrcssion and Prolongcd sccondary cell
est appl ication o R death
87 88
. Thisauthoruses 1.75atax thwith 1008 (2
. Borlongan CV, Hadanny A Why Provic]e 40 sessions of . .,
hyperbaric oxygen tlﬁerapy to patients with traumatic brain irjury? . b°5ttcf dc;:as o‘Fton’as Pgossxbl'o, although there are no studies
Med Gas Res. 2025 Mar 1;15(1):132-1553. do: comparingtrequencies of sessions
104103/mgrME DGASRE 5-D-24-00029.F pub 2024 i . Id di . kis th +
Sep25.PMID: 39436183 PMCID: PMC 1151 5066. | sessionperuockdayproviding 3 sessions perueckis the mos
89 90
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]mPediments

. Tl-ncrc are a Proximatcly 1,300 total hyPcrbarlc oxygen tl‘cmpy
(HBO-D acilities in the Unitcd States, accordingto recent
industry reports.

. There are about 300 indcpcndent, Freesl:ancling centers

. Hospital centers will not trcat_]—B], and only about 10% will treat
emergencies

. HosPita] costs are about 10x that of Freestanding centers if Paid
outof Pocket

91 92
Fulscd E_Icctromagnctic ]:iclcl Thcrapg
(PFEMP)
. enhanced Neura] Growth
. long—tcrm, accolcratcd growth Pattcm
. influence gene cxPrcssion aH:ccting tissue regeneration
93 94
Me latonin
. Thomas J Goodwin. ths‘rologica' And Molecular Genetic
E ffects Of Time Varyin E_lcctromagnet‘rc Fields (TVEMDP)
On Human Ncuronal Cc 5. May ZOOiMcdicinc and Sciencein ) ) .
5 orts and E_xcrcisc 57(5u lcmcnt) . Has rlcuroProtcctlvc effects through its antr—mﬂammabory and
DPO] 10.1 149/00005768-‘25550500 ‘ 00867 antioxidant function, making it beneficialin reduc‘mg the reactive
o processes that occur aFtchBl
95 96
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Mechanisms

. Attenuate Pro-imqammatory NFkB signa]ing, scavenge free
radica's, decrease aPoPtoﬁc cell death, and reduce the cxPrcssion
of abnormal Protcins suchas AB and P-tau.

. Blum B, Kausha‘ 5, Khan 5, Kim JH,A]varezV‘r“a“Ja CL-
Melatorinin T raumatic Brain lr.ljury and Cognition‘ Cureus.2021
Sep 6;15(9)e17776.doi 10,7759/ cureus.17776. PMID:
34659987, FMCID:PMC8494149.

97 98
Omega—§ Fatty acids (-3 A)
. MichaelD. |_ewis. Concussions, | raumatic Brain Irjury, and the
. Ag,grcssivc intake of omega-3 ‘Fatty acids (n-3"A)is beneficial to |nnovative { Jse of Omega—‘}s. Journa] of the American Couege of
—rb], concussion, and Post—concussion syndromc Paticnts Nutrition, 2016;35 (5): 469
DOJ:10.1080/07315724.2016.11507962
. Growing clinical cxPcricnce is that the brain needs to be saturated
with higl': dosesof n-% FA in orderfor the brain to have the
opportunity to heal
99 100
ting mild ith differentt f .
IT:arge ng mi _I_B] wi irrerent types o Mmcrals
antioxidants can be a viable aPProach to treatment.
. .M ium and zinc found to b teffectiveat i ing both
. Curcumin, sulForaP['vane, resveratrol and ||Pou:acrd Pr:ilil;?carlna:rg cz]ilrr\‘iZa‘])T?bl?au:c::z eftectiveat improving bo
101 102
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. Luckc-Wold BF, et.al. Sup icmcnts, nutrition, and altemative

tl-ncrapics for the treatment of traumatic brain irjur . Nutr Neurosci.
2018 Feb;21(2):79-91.doi: 10.1080/1028415X.2016.1236174.
Epub2016Oct5. PMID:27705610;PMCID:PMC5421366.

Other agents

. Vitamin B2 (ril:oﬂavin),Vitamin B3 (nicotinamide), Vitamin 6

(Pyridoxinc), Vitamin B¢ (FolicAcid),Vitamin B2 (cobalamin),
Vitamin C (ascorbic acid), Vitamin D, Vitamin selenium, creatine,

ginseng, astaxanthin, Pycnogcnol

103 104
Psiloc y bin
. NwaforD, Goecken’lzj, Hasanpourz, Davidson C, ]_ucke-
Wo]d 5‘ Nutn’tional SuPPorI: ]:o]]owingTraumat‘rc brain Injuryz
A Comprehensive Review. E_xplorKcs H Potl-ncsis Med. Assisted psilocybi have benefits i .
. ybin use may have benetits in Bl by rec]ucmg
202%;8 §):2§6-Z4-7 ~dof: 10.1421 TR M-2022.0008¢. inﬂammatign,Promot‘mg neuroP]asticﬂ:y and neuroregeneration, and
a“cviating associated mood disorders.
105 106
Fsi]ochin acts Frimari]y on serotonin (5-F1T2A) receptors
. signﬂ:icant imProvcments in cognit‘we function and brain scans . Falmcr C, Forbcr AT, Grccnwald BDThc Fotontial Kolo of
Fs‘rlocyl:in in T raumatic Brain Irjury Recovcry:A Narrative
. stimulate neurogenesis and synaptogcncsis Review. Brain Sci. 2025 Ma 26;1 5(5):572. dot:
. loworinﬂammatory markers suchas TNF-a, ]| ~6,and ]| ~8 Fﬁ’éﬂi/]grg;‘;; 15060572 PMID: 40563744 PMCID:
. signﬂ:icant reductions in P T SD (uP to 50%), chrcssion (uP to
65%),and anxiety
107 108
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Vitamin D

. Vitamin D acts as a neurosteroid that reduces oxidative c]amagc,
attenuates brain edema,and inhibits thcinﬂammatory response that
causes 5ccondary neuronalloss after T

Vitamin D cle{:icicncg is correlated with
neuroinflammation and neurocognitive defects.

. Vitamin D dcﬁcicncy assessed ]ongitudina“y with measurements on
admission, 7 days, and 3 months Pos{'f-adm‘rss‘ron was associated with
an increased likelihood of Poorchlasgow Qutcome Scaje-
F_xtendcc] (GOSF_)

109

110

. Mahmoodkhani, Mchdi MDa et.al. Vitamin D dcficicncg is
associated with worse ncurologicai outcomes in moderate and
severe traumatic brain injurys A prospective observational cohort
study‘ Medicine 1 O‘I'(‘I-Z):P 45202, October 17,2025. | DOk
10.1097,/MD.000000000004 5202

Administration of vitamin D suPP[cmcnts inmild-to-moderate T D] Paticnts
dun'ng the acute Phasc of the irjury may imProvc Iong—tcrm Pcr‘Fomrana: and
cognitive outcomes

. Tl-nc cogpitive outcomes signi‘f:icant{y improvcd from the first week to 3 months
POSt-rBl inthe Paticnts with vitamin D supplcmcutation.

111

112

. Jong Min]_ee, et. a]‘Thhc T ffectof Vitamin D Sui Plcmentation in
Faﬁonts with Acute T raumatic Brain ln'ury‘ Worl Ncurosurgcry,
Volume 126,2019, Pagese1421-e1426.|SSN 1878~
8 750,}1&P5://doi‘org/ 10.1016/jwneu.2019.02.24+.

. ﬂe on]y form oFVitamin Dtouseis D3, and it must be combined
with K2

113

114
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NEVER use D2!

. Fcoric takingvitamin D2 cxpcricnccd a sharp droP in theiryitamin

CVCIS

D3

. Vitamin D3is suPcriorirl supf'ortins immune and metabolic

functions— Vitamin D3 stimulates genetic Patlﬁways that control
inﬂammation, calcium absorption, and hormone rogulation,whilc D2
lacks this same potency.

- F_mily 1G Brown, et. al. T Hectof Vitamin D2 Sy, lementation
on2 5-Hydroxyvitamin D3 Status: A Systematic g;vicw and
Mcta-Analysis of Kanclomizcd Controucd Trials, Nutrition
Reviews, 202.5;, nuaf1 66,
https;//doi.org/10.109%/nutrit/nuaf1 68

115 116
Alwags use K2 with]D3
. Mastc 'ol-m, C Vitamin D toxicitg redefined: Vitamin K and the
moiccu?ar mechanism. Mcdical HyPOt}’ICSCS, Volumc 88, lssuc
. The hypothesis Prcscnted in this paper proposes the novel 5,2007, Fase5 1026-10%4
understanc]ing thatvitamin D exerts toxicit9 Y inducing a
dc‘i:icicncg of vitamin K
117 118
A higl': dose of vitamin K 2 (100 mg/kgb‘w‘) inhibited the increase
in the aortic Caand [ orin the renal CaandPinduced 179 vitamin . 5cyama, Y. E ffectof vitamin K 2 on expcrimcntai calcinosis
D2 induced by vitamin 2 in rat softtissue. |nt J Vitam Nutr
., 1996;66(1):36-8.
. Alowdose of vitamin K 2 (10 mg/kgb‘w‘) showed the same Res.199 3
tendcncy
119 120
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KZ can also signhcicantl reduce
morbiclity and mortality in
cardiovascular health }33 rcclucing
vascular calcification.

. E)chwalfenbcrg,G. Vitamins K 1 and K2: T he E_mergingGrot;P of

Vitamins Rcc'uircd for Human Hca]thJoumal of Nutritionan.

Mctabolism, vol. 201 7,Ar|:iclc lD 62548%6,6 pages, 2017.

121 122
|n discrete Jow-doses’ rangin fromitos mg,
LOW D ose N a ltrexone <LD N> naltrexone acts as a glia modulator
. Glial cells are non-neuronal cells in the central (CNS) and
. Na]trexone ori 7-(c9cloProPy]mctlﬁyl)—&,i—epoxy-ﬁ, 14~ Pcriphcral (FNS) nervous systems that suPPoH:, Protcct, an,
dilﬁydroxymo hinan-6-one is a non-selective pure oPioic] nourish neurons
antagonist wit the highest aﬁ:inity for p—op‘ro‘rd receptors
. crucialfor guiding neural develoPment
123 124
Types
. Microglia (CNS) Actas the immune cells of the brain, clcaning up
ebris and rcspondingto injurg.
. Schwann Cells PNS):F linin the peripheral
. Astrocytcs (CNS) rcgulatc blood ‘ﬂow, maintain the blood-brain Sy:t::.nn o ommyeinin the perprersinenous
barrier, and Providc nutrients. E pendamal Cells (CNS) L N les of the b
. ;] ine tl tri i
. Oligoc]enc]rocytcs (CNS):Froduce the myc]in sheath. pencgmaTiele nethevenicies orie brain
125 126
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. LDN also reduces eneral‘mﬂammat‘ron, imProves immune Furu:tion,
upregulates opioid function and decreases pain
pregulates op P

. A" of these functions are importantfor recovery

. Karlo Tol'anl and brucc Vrooman‘ Low—Dosc Naltrcxonc
(LDN)—Review oFThorapcutic (tilization. Med. Sci. 201 8, 6(4),
82; https//doi.org/ 10.3390/medsci6 040082

127

128

Previous reports indicated that mu opioid receptor MOR) antagonists
reduced ncurodcgcncration ar\crinflammaﬁon afterbrain irjury.

Na]trexone reduced -rbl—mccliated neurodcgcncration and
inﬂammation, and the Protcctivc effect of naltrexone involves non~

MOR and MOR mechanisms.

- Wang Y5, Hung TW, Bae EK, WuKJ, Hsieh W, YuSJ.
altrexone is neuroprotective against traumatic brain irjury inmu
oPioid receptor knockout mice. C NS Neurosci T her. 2021
Jub27(7):8%1-841.doi: 10.1111/cns.13655. Epub2021 May21.
FMID:34018697; PMCID:FPMCs193702.

129

130

F vidence from many studies has suggcstcd that cndogcnous opioid
Pcptidcs Participatc in a number of Pathophysiologica' responses to brain

irjury.

. This Provic]es the rationale for the use of oPio‘rc] antagonists forthe
enhancement of neural recovery after brain ‘Ir.njury.

A caseis Prescntecl ofan1 8~gear~o|cl male who had loss
of consciousness for 1 month aftera severe brain injurg.

. Three months of intensive rehabilitative therapies did not change
his functional status.

131

132
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A trial of naltrexone was given while his performancein mobi]ity,
sPccch and overall Functional ]ndcpcncrence Measure (FIM)
scores ware monitored. Kcsuits indicate an accelerated

imProvcmcnt in functional status and statistically improvcd FIM
score.

. Calvanio R, Burke DT, Kim HJ, Cheng J, Lopak P,{ conard J,
Dwgcr MA, Gavandc V Naltrcxonc: errects on motorfunction,
sPccch, and activities of dai]y lvingina Patient with traumatic brain
irjury‘Brain Inj. 2000 QOct; 14(10):93342. dot:
10.1080/026990500445745. PMID: 1 1076138.

133

134

. Patients with Postooncussional synclrome whose most severe
symptoms were blackouts, headaches, and amnesia cP‘rsodes
rcspondcd to naltrexone

. Tennant FS J r Wild J Naitrcxonc treatmentfor
Postconcussional syndromc‘ AmJ Fsychiatry‘ 1987
Jun;144(6):8134.doi: 10.1 176/3jp.144.6.81 3. PMID:3592007.

135

136

Red Light Thcrapg

. APP]icat‘ron of red/NIR l‘rght imProvcs mitochondrial function
(esPccia“y inh Poxic/ comPromiscc] cc“s) Promoting increased
adenosine tﬂ'PEosrhatc (ATF) Nitn’c oxideis released loca“y,

increasing regional cerebral blood flow.

These Participants had cxPen'cncecl Pcrsistcnt cognitive
dysfunction, rar\gingfrorn 10 months to 8 years.

. A” imProvecl 135 atleast+1 SD onthe Stroop testfor executive
function, and/ orverbal ]earningand memory on the Ca]ix':omia
Vcrbal ]_caminchst Post—]_E_D thcmpy.Thc also reported
imProvcd slccp, and ‘chorpost-traumatic strass cl?sordor eir]'SD)
symptoms.

137

138
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. NaeserMA, et. al. Signi‘(:icantim rovements in cognitive
Pot‘Formancc Post-transcmnial, red/ near-infrared ligl-lt—cmitting
diode treatments in chronic, mild traumatic brain in’ury:open-
Protoool study. J Neurotrauma. 2014 Jun 1;31(11):1008-17. doi:
10.1089,/neu.2015.3244. Epub 2014 May 8. PMID: 2456823%;
FMCID:PMCro43367.

The researchers used functional MKI to gauge the effects of the light
ﬂ-ncrapg, Focusins on the brain’s resting-state functional connectivity,

. ﬂeﬂ comPared MRI results cluringthrcc recove Phascsz the

acute Phase of within one week a&crir}iurg,thc subacute Phase of
two to three weeks Posb-irjury and thelate-subacute Phasc of three
months after irjury.

139

140

. Faticnts who received low-layel light thorapy showada greater
chango in resting-state connectivity in seven brain region pairs
c|urin5 the acute-to-subacute recovery Phase comParcd tothe
control Participarlts.

. Suk-tak Chan, et.al. E_H:ccts of Low—chc] Lightﬂerapy on

Resting-State Conncctivity Fouowing Moderate T raumatic
Brain rjury: 5¢condar3 Analyscs ofa Doublwblindcd Flacobo~
controlled Study. Kacliology, Volumc 311, Numbcr 2

. httpsy//doiorg/10.11 48/radiol.250999

141

142

Twelve sgmptomaticmilitary Veterans diagnosed with chronic T > 18 months
Post—tmuma received Pulsecl transcrani FBMT (tFB MT') containingzlo
infraredand 180red LE.DS for 20 min, thrice per week over 6 weeks,

. Qutcome measuresincluded standardized ncuropsychologica.' test
scoresand qua‘itativc and quantitative single Photon emission
computcci tomogra hy (SPE_CD measures of rcgional cerebral
blood flow ({CBF).

SFECT data clcarlg showed rCB]:

imProvcmcnts in8of 12 Parﬁcipants.

. Sixof 15 neuropsychologica] tests showed 5igni1':icant

imProvemcntsin memory, concentration, and cogpitive Processing
spccd‘ A“ study Participants vcrbally rcportcd substantial
reductions in many of tl-lcir_rbl symptoms.

143

144

24




American Osteopathic College of Occupational & Preventive Medicine
2026 Midyear Educational Conference

. Hipskind SG, Grover FL,Fort TR, et al. Fulsed Transcranial
Red/Near-nfrared Light-rhcrapy USing Lighb-ﬁmitﬁngDiodcs
lmprovcs Ccrcbral Blood Flow and Cognitivc Function in
Veterans with Chronic Traumatic Brain lrjurg:A Casc Scrics‘
Fhotobiomodulation, H-notomcdicinc, and Lascrfjurgcrg.
2019;57(2).77-84.doi:10.108 9/Photol>.zo 184489

T ranscranial near-infrared |ow-1cvc”ig|1t thcrapy (LLLT) administered

after traumatic brain irjury (TB) confersa neyroprotective response.

. Therewere statistically significant differencesin the magnetic

resonance imasing—-clcrivecl diffusion parameters of the white matter
tracts between the sham-and ]ighb—treatcc] groups, c]cmonstrating

neuroreactivity of L1LT

145

146

. Figuciro Longo MG,Tan CO, Chan S5, et al. E_FFcct of
Transcranial Low—«l_cvcl Ligl-lt_rhcra Yy vs ShamThcraPy Among
Patients With Moderate T raumatic grain Injurg: A Randomized
Clinical Trial. JAMA Netw Open. 2020;3(9):c2017337.
doi:10.1001 /.'Jamanetworkopcn.lolo‘l 7337

. owe ana]yzcc] white matter diffusion Properties, including gcncralizcc]

fractional anisotropy, and the quantity of water diffusion in
isotropic (i‘c., isotropic diﬁusion) and anisotropic fashion (Lc.,
quantitative anisotropy, QA forfibers crossing 1 1 brain areas
known to be 5ignﬂ:icantly affected ‘Fouowing m-rbl

147

148

. Patients were givené weeks of dail moming blue light exposure
thcrapy (comparcd toan ambor—liggtplaccbo conc[igtion)

. We observed a signiﬁcant imPact of the blue ]isht treatment (re]ativc

to the P]acebo) on the amount of water diffusion (Q/\) for mu]tiP]c

rain areas, incluc‘ing the corpus ca”osum, anterior corona radiata,
and thalamus. Moreover, many of these changcs were associated
with imProvcmerlts in slccP ]atency and c‘e]aycc] memory.

149

150
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. Ba{fj 5, Vanuk JR, SmithR, Dai]ey NS, Ki”gore WDS. Bluo—

Li tﬂerapy Fo"owing Mild T raumatic Brain lr.njury: E ffectson
W%itc Mattchatchi‘f‘Fusion in thcbrain. Front Ncuroi. 2017
Nov 22;8:616.doi: 10.3389,/fneur.2017.00618. PMID:
29213254, FPMCID:PMCs702646.

6 weeks of 30 min dail morning blue or P]accl)o
ambcrlight ’icrapg ALD

. Priortoand Fo"owing treatment all individuals comP]ctecl a
comPrehensivc batte thatincludcd the E_Pworth Sleepiness
Scalc as ameasure o 5cH:~rcPortccl daytimc slccpincss‘ A“
individuals underwenta multimodalncuroimagin battcry that
included anatomical and resting-state Functionj’ magnetic
resonance imaging,

151 152
. BLT was associated with increased functional connectivi
. Fo"owingdai]? momingbl_:]—, moderate to largc increasesin both between the thalamus and both Prcl:rontal and orbitofrontal

gray mattervolume and functional connectivity were observed in cortices. lmProvcd claytime s]eePincss was associated with increased

areas and networks Prcviously associated with both slccP rogulation functional connectivity between attentionand cogpitive control

and daytimc cognitive function, alertness, and attention. networksas wellas decreased connectivity between visua], motor,

and attention networks

153 154

. Raikes AC, Dailc? NS, Forbeck B, A"(ozei Aand Kiﬂgorc

WDS (2.02 1 ) Dalil Y Mornin bluo Li htThcrapg for Fost—
m] Bl Slcep Dismpﬁonzﬁﬁects on Brain Structure and
Function. Front. Ncuro]. 12:62543 1. doi:
10.3%89/fneur.2021.62543 1

DONT

. Place patients on statins

. DCthemif thcy are taldng them

155

156
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Multiple negative effects
ple neg

. lnhibition of the cytochromc F+5O 3 A4 system
. Cognitivc loss
. Nouropathy

. Pancreaticand hcpatic dys{:unction

. Golomb BA, Evans MA. Statin adverse effects : a review of the
literature and evidence fora mitochondrial mechanism. Am J
Cardiovasc Drugs. 2008;8(6):375-418.doi: 10.2165,/01297 84~
200808060-00004. PMID: 19159124, PMCID: PMC2849981.

157 158
Thcsc results demonstrate evidence of
neurotoxicity associated with statin thcraP Y.
. M‘Iu‘rchap, L.et al. (2025). T he effect of simvastatin induced
neurotoxicity on mitochondrial function in human neuronal cells.
Toxicology Mccl‘lanisms and Mcthods, 335(6), 592~60%.
. Inaddition, elevated oxidative stress caused 139 excess free radical httpsy//doi.org/10.1080/15376516.2025.247 1807
generation was detected Fo"owing simvastatin treatment
159 160
u.dcccptivc ap roach statin advocates have dcploycd to create the
appearance thatc] olcstcro[ reductionresultsin an imprcssivc reductionin
cardiovascular disease outcomes
. Diamond DM, Kavnskov u r_[ow statistical doccption created the
appearance that statins are safe and effactive in rimary an
sccondary Prcvention of cardiovascular diseasc‘Expcrt Rev C]in
. .also described how the directors of the clinical trials have Pharmacal. 2015 Mans(2):201-10.doi:
succeededin minimiz‘mgthc signﬂ:icance of the numerous adverse 10.1586/17512433.2015.1012494. E—Pub 2015 eb 12.PMID:
effacts of statin treatment 25672965
161 162
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T he human brainis ncarlg 60 Pcrccntmcat

. Fatt%acids are amongtl-lc most crucial molecules that determing
yourbrain's integrity and abilitg to Pcr(:orm‘

. Chang CY.KeDS,Chen JY. Esscnt‘ralfatty acidsand human
brain. Acta Neurol T aiwan. 2009 Dec;18(4):23 1-41. PMID:
20%2.9590.

163 164
25% of the cholesterolin your l:oocly is found in
your brain
. Wost R, et al. Bottcr memory Functioningassociatcd with higher
totaland iow—dcnsitg lipoprotoin cholesterollevelsin very el orly
subjects without the aPoliPo rotein e4-allele. AmJ QGeriatr
. |n contrastto our expectations, high total cholesterol and [‘ng[‘n Fsychiatry‘zoos ScP;I 6(9):781-5.doi:
LDL cholesterol were associated with highcr memory scores
165 166
Kctogc nic Diet
. Prins, Mayumi] . et a]‘Thhc collective therapeutic potential of
bralte boliami i bra injury. Journalof
. Stud‘rcsemplo ingl:oth Prc-anc] Postirju implemcntat‘ron of the i:jredré ctonE "\"/Stla olsm |r]1 traur:litl;:_+ram ;\}:ry Joumalo
kctogenicc]ict ave demonstrated imProvc?structura]ancl ipic [\esearch, Volume 55, |ssue 12,2450~ 2457.
functional outcome in traumatic brain irjurg (rb]) modcls, mild
TB/concussion models, and spinal cord ir}jury‘
167 168
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D C as ma ng P 55 CI‘] me ds as P 0SS i bl e . Parkinson’s disease managing reversible neurodcgcncration‘ Marty
Hinz,A]vin Stcin,Tcd o c,Bcth McDougali, MarkWestawag.
Ncuropsychiatrlc Disease and Treatment 2016:12 1~1%.

. Monoamine deP]etion b reuPtakc inhibitors. Marty Hinz, Alvin
Stcin,Thomas Uncini. rug, Hcalthcarc and Faticnt Safcty
20113 869-77.

. Moncrieff, J., Cooper, R.E., Stockmann, T . et al. T he serotonin
theory of doprossion: a systematic umbrella review of the evidence.
hAolFiycHahy28,§Z+§—5256(2023)

https;//doi.org/10.1038/541580-022-01661-0

. Ang drug c#ccting neruotransmitter levels will dcplctc the
neurotransmitter system

169 170

NT Kepletion/\/\/ithdrawal Monitoring

. 5-HT TP 50mgl>ic] . BrainAPPs/Ft
. L—Tyrosinc: 1 500mgbicl . F_r/OT
. L—Cgstcinc: +500mg/day . Family
. Add multi~vitamin/mineral . Video
171 172

Brain APPS Back to work

. Employervs. Pt
. Employerwith Pt
. Ptvs.Employer
. Ptwith Employer

. Frcc apps: brain_rrack, BoCA—Cognitivc Monitorlng

. Fay apps: Cogni]:it, Lumosﬂ:y, E_lcvate, Peak, Fit Brains

173 174
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Situation determines evaluation

. H: bothare supportingrcturn to worlc, use monitoring, methods to
determine initial raturn

. Start slow, low

Antagonistic

. T|-|i5 will often evolve into a lcgal battle

. ]ni‘tia“g use same methods as cooporativc

175 176
httPs://www.ssa.gov/clisabilitg/l;)rolccssionals/b'u
ebook/general—-in{:o.htm
. Anevaluation from Fl‘lmary Carewill rarcly be acccptcd
. Oftenneed evaluation froma Disabi]ity thsician
. Final determination by state-level Disabilitg Determination : WCASSABIUC 5ook]i5ts imP‘ airments by EOCIH system, ’
Scrviccs (DDS) sPccﬂ:ym the severity and duration of symptoms needed to quallfy
for bcncés
177 178
Site for SSA evaluation guic]c
. The Social Sccurity Administration (5SA) defines disability as
an inability to en age in an "substantialgainful activity™ &
duetoa P Hs‘u: or mcnl:ajyimpa‘rrment cxPectcd to resultin death or
. httpsg// www‘ssa.gov/ disabihtg/ Profess‘rona‘s/ l:lucbook/ Ac‘u]tLi lastatleast 12 months.
stings‘lﬁtm
179 180
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https:// Www.s5a.g20V,/! redbook/index.html

. The RedBook Providcs guiclancc on SSDVSS] work

incentives for employees and professionals.
ploy P

. SSD] and SS] work incentives are Social Securit
Adminish‘ation (gov) rules a“owingpcoplc with disabﬁiﬁcs towork
and maintain benefits (cash ayments, Medicaid, or Medicare). Kcy
incentivesinclude the Trial Q/or‘c Period (T'WF), which lets SSDI
reciPicnts eamany amount for 9 months (over 5 gears) without
losingbcncﬁts, and the F xtended Period of Eligibility, Providing
%6 months of continued cligibility‘

181 182
https:/ /. adata.org/ guic{c/ ada-national-network- httPs:/ "/ www.transportation.gov/ tags/ clisai:ai'ity-
disabilitg—law—l‘:andbook services-handboo
. The ADA National Network Disabilitg LLaw Handbook outlines . Departmentof Transpor!:ation: Disabilitg Resource Center
federal rights, obligations, and compl iance. (DEC) Senvices Handbook
183 184
. Thcsc documents define cligibility criteriafor bcncfits, outline legal
protections, and Providc guiclancc on acccssibilitg, etiquette, amjg
compl iance.
185 186
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