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Background and Purpose—he NeuroThera Effectiveness édafety Trial-1 (NEST-1)
study evaluated the safety and prelimineffgctiveness of the NeuroThdraser System in
the abilityto improve 90-day outcomes iischemic stroke patients treatedithin 24 hours
from stroke onset. The NeuroThetaaser Systentherapeutic approach involves use of
infrared laser technologyand has shown significant and sustained benegfietts inanimal
models ofischemic stroke.

Methods—This was a prospective, intention-to-treat, mehier international, double-blind,
trial involving 120ischemic strokepatients treated, randomized 2:1 ratio, with 79ep&s in
the active treatment group and 41 in the sham €placcontrogroup. Only patients with
baselinestroke severity measurdaly National Institutes of HealtBroke Scale (NIHSS)
scoref 7 to 22 were included. Patients who receivesligsplasminogeactivator were
excluded. Outcome measures were the patisotses on the NIHSS, modified Rankin Scale
(mRS), Barthel Indexand Glasgow Outcome Scale at 90 days after treatrieea primary
outcome measure, prospectively identified, wasessgfal treatmentdocumented by NIHSS.
This was defined as a complete recoargay 90 (NIHSS 0 to 1), or a decrease in NIHSS
score of aleast 9 points (day 90 versus baseline), and ve&isdeas ainary measure (bNIH).
Secondary outcome measures included niRR8hel Index, and Glasgow Outcome Scale.
Primary statisticahnalyses were plermed with the Cochran-Mantel-Haenszel réssk,
stratified by baseline NIHSS score or by time &atmentor the bNIH and mRS. Logistic
regression analyses were condutteconfirm the results.

Results—Mean time to treatment was >16 hours (metrae to treatment 18 houfer
active and 17 hourf®r control).Time to treatment ranged from 2 to 24 hours. Ma&kepts
(70%)in the active treatment group had successful outsaiman dig¢ontrols (51%), as
measured prospectively on the bNIPEQ.035stratified by severity and time to treatment;
P=0.048 stratifiednly by severity). Similarly, more patients (59%)dhsuccessfudutcomes
than did controls (44%) as measured at 90 daybesegy MRS score of 0 to P£0.034
stratified by severity aniime to treatment?=0.043 stratified only by severity). Alsmore



patients in the active treatment group had sucaksafcomeshan controls as measured by
the change in mean NIHSS sctiam baseline to 90 dayP£0.021 stratified by time to
treatmentpand the full mRS ("shift in Rankin") score<0.020 stratifiedby severity and time

to treatmentP=0.026 stratified only bgeverity). The prevalence odds rdto bNIH was

1.40 (95%CI, 1.01 to 1.93) antbr binary mRS was 1.38 (95% CI, 1.14231.83), controlling

for baseline severity. Similar resutsldfor the Barthel Index and Glasgow Outcome Scale.
Mortality rates and serious adverse events (SAESs) did rfet difjnificantly(8.9% and 25.3%
for active 9.8% and 36.6%r control, respectivelyor mortality and SAES).

Conclusion—The NEST-1 study indicates thafrared laser therapy has shown initial
safety and effectivenessr the treatmentf ischemic stroke in humans when initiated within
24 hourof stroke onset. A larger confirmatory trial to demonstisdéety and effectiveness is
warranted.

Stroke is the leading cause of adult disability and rerséhie third most common cause of
death in industrialized natiodgt the present time, the only FDA approved treatnfien
ischemicstroke is tissue plasminogen activator; it must be usihim3 hours ofstroke
onset. No treatment is currently approbegond this time poirfe2 Rapid intervention
currentlyresults in treatment of <5% of patients wsthoke, leavingover 95% of the patients
with notherapy other than rehabilitatiohAn effective treatmerfior stroke that could be
administeredip to 24 hours aftestr oke onset would address a significanimet medical
need.

The NeuroTherd aser System (NTS) uses anfrared laser technologyhat involves
photobiostimulation. A large and growing baafyscientific literature is available
documenting the photobiostimulatieffects ofinfrared laser therapy both in vitro and in
vivo.>2The biological effects dhfrared laser therapy are wavelength-specifand are not
attributable to thermal effect8*? Energyin this region of the electromagnetic spectrum is
nonionizingand, therkore, poses none of the hazards associated withgd¥ It has been
demonstrated that irradiation of specifitrared wavelengths is able to penetrate deeply into
the braint3 Thisform of therapy is distinguished from photodynarrticer apy, which

involves using light energy to penetrate the bauyta activate a photosensitive drug.

Photobiostimulation involves increased adenosipadsphat€éATP) for mation after energy
absorption inside mitochond?ad*A compound that absorbs energy in the spectrabnegi
interesis known as a chromophore. There is evidence tlggests thad primary
mitochondrial chromophori®r photobiostimulatiofis cytochrome ¢ oxidaseX* This
enzyme complex contai2scopper centers, Gand Cg. The primary chromophoffer the
NTS wavelength is in the Gucenter which has a broad absorpfieak around 830 nm in its
oxidizedform. The NTS delivers energy 808 nm, which is within this absorption peald an
is ableto penetrate into the brain noninvasively. Cytoaomea oxidases a terminal enzyme
in the cellular respiratory chain andasated in the inner mitochondrial membrane. lypla
centralrole in the bioenergetics of eukaryotic cells binaging protons across the inner
membrane, and thereby driving tleemationof ATP by oxidative phosphorylation. In
addition to leadingp increased ATRor mation, photobiostimulation may also initiate
secondary cell-signaling pathways. The overallltesumprovedenergy metabolism,
enhanced cell viability, and may also invoprevention of apoptosis in th&hemic
penumbra and enhancemefheurorecovery mechanisms.

In vivo studies have suggested thdt ared laser therapy couldbe beneficiafor the
treatment of acute myocardial infarcti@cuteischemic stroke, injured peripheral nerves and



spinalcord injury“2LLapchak et at® Oron et al! and DeTaboadet at® have shown in 2
different animal models a positive impa€infrared laser therapy on the experimental,
ischemic stroketreatment outcomes in New Zealand rabbits (ralwbéllsclotembolicstroke
model [RSCEM]) and Sprague-Dawley rats (permameddle cerebral artery occlusion).
Lapchak has shown thigser treatment at 6 hours paestoke onset in RSCEM improved
behavioraperformance and produced a durable effect that was naaefi days after
embolization. De Taboada and Oron have also shioattaser treatment up to 24 hours
possttroke onset in permanentiddle cerebral artery occlusion showed significant
improvementn neurological deficits which was evident at 14,ghd 28lays postroke
when compared with the sham control group.

Currently, the putative mechanidor infrared laser therapy in stroke involves the
stimulation of mitochondria, which thégads to preservation of tissue in thehemic
penumbra andnhanced neurorecovery. The exact mechanistic pgthremairo be
elucidated.

Study Design

NEST-1 was a prospective, multicenter, internaticthauble-blindyandomized, sham
(placebo) controlled trial conducted at 6 medeeadters in 3 countries: Israel, Peru, and
Sweden. The studgxamined initial safety and effectivenessrof ared wavelengthaser
therapy for treatment of patients within 24 hoursisthemic stroke onset.

This study was conducted in accordance with the O GoodClinical Practice guidelines
and applicable local regulatamyguirements. Investigators were required to enthatethis

study was conducted in full ctor mity with the 1983 revisioof the Declaration of Helsinki

or with the laws and currerggulations in biomedical research involving hurpatientsof

the country in which the study was conducted, wénvehn afordedgreater protection to the
patients. The protocol andformationfor patients and healthcare providers was approved by
each center’sthics committee or Institutional Review Board. 6oy-specifiandependent

data monitoring committees conducted safety revtavegighout the study.

Eligible patients were required to be between 485 gear®f age, have a clinical diagnosis
(within 24 hours oftrokeonset) ofischemic stroke causing a measurable neurological
deficit (total NIHSS score ranging from 7 to 22adimittanceo the medical center), and to
have NTS treatment initiatedthin 24 hours fronstroke onset. The patient or parent legal
representative gave writterfonmed consent lhere enrolimeninto the study.

Ineligibility Criteria

Patients were excluded if: there was evidence G acan o&n intracranial, subdural or
subarachnoid hemorrhage, or clinipegsentation suggestive of subarachnoid hemorrhage,
even ifthe initial CT scan was normal; the patient waamrdadatdor intravenous or intra-
arterial administration of tissue-typkasminogen activator or other thrombolyter apy for
treatmentf the acuteschemic stroke, and tissue plasminogen activadoiother thrombolytic
therapy was administered; the patidrad a seizure atroke onset; serum blood glucose was
>400mg/dL (22 mmol/L) or <40 mg/dL (2.2 mmol/L); thetmganthad sustained hypertension
(defined during the baseline periogl 2 readings occurring 30 minutes apart with digsto
bloodpressure >185 mmHg or diastolic blood pressure >idHg)at time of treatment or
needfor aggressive treatmefdr bloodpressure reduction; there was sustained hypotension
(definedas systolic blood pressure <80 mmHg, or diastdbodb pressure50 mmHg); there
was presumed septic embolus; the patiadtknown hereditary or acquired hemorrhagic
diathesis, e@ctivated partial thromboplastin time or prothrombime greatethan normal,



unsupported coagulation factor deficiency, or argicoagulanther apy with the

prothrombin time greater thaormal; the patient had a skin condition (ie, hegiama,
sclerodermgpsoriasis, rash, or open wound) at the site chbeimfrared energy
application; the patient was previously enrolledrhad participated in another
investigational drug or device triaithin the preceding 4 weeks; if a new medicatiasw
startedvithin 14 days biore the screening visit; the participant Isadere mental deficit,
severe neurological deficit or disorddementia, multi-infarct dementia, advanced mutipl
sclerosiswhich would interfere with the assessment of theep#sability for independent
functioning; there was evidence of afigorder other thagtroke that, in the opinion of the
investigatorcould be considered serious or life threatenindp ascactiveserious infections,
pneumonia, pulmonary emboli, or gastrointestibeéding; the patient had unstable cardiac
arrhythmias or otharardiac iliness that, in the opinion of the invgator, wadife

threatening; the patient was of child bearing ptaérihe patient was comatose or moribund
level of consciousnesst the patient was otherwise determined by thestigatorto be
medically unsuitabléor participation in this study.

Study Groups, Evaluation M easures, and Baseline Factor s

All patients received standard medical managertenbpy for acuteischemic stroke. In
addition, they all underwent an identid&8l'S procedure. A randomization code that was
preprogrammed withithe NeuroTher& aser System determined whether the treatrmeas
active or sham (placebo). Both patients and clmsiwerélinded regarding treatment arm.
The National Institutes ¢dealthStroke Scale (NIHSS) was assessed at the time of sciggenin
for entry into the study and again immediatelfdoe randomizatioto treatment group.
Outcome measures (NIHSS, modified Rartkiale [mMRS], Barthel Index, and Glasgow
Outcome Scale) wedetermined at 30, 60, and 90 days. Neurologicakscand clinicatlata
were collected on standard case repamins at each vishty trained investigators.

Baseline factors including patient demographiesetto treatmentnedical history, vital
signs, and routine laboratory valwesre collected. Factors also included age, sex fiom
strokeonset to arrival at hospital, time frostr oke onset to treatmerdnd a complete
medical history.

After completion of the NTS procedure, patientseesd thestudy follow-up phase until one
of the following occurred: thegatient decided to stop participation in the stutg; sponsoor
ethics committee/applicable regulatory body ter@ddhestudy; the investigator decided to
discontinue the patient eite participation in the study; or the patient patticipatedn the
studyfor 90+10 days.

TheNTS Treatment Device

The NTS is an investigational device that is intehtb provideroninvasive, transcranial
laser treatment to patients diagnoseith acuteischemic stroke. Thelaser wavelength of
808 nm ign the neaiinfrared portion of the electromagnetic spectramnd is invisible to the
naked eye. Energy in the naaf¥ared spectrum is nonionizing and is not associated thigh
risksof ionizing radiation. The NTS device consists alass IMaser system and delivers
energy via a fiber optic cable achandheld probe that is placed on the shaveddfahd
patientoy a trained operator. The device is portable arginilarin size to portable
ultrasound equipment.

The NTS is manufactured by PhotoThera, Inc. A ceteplreatmentegimen consists of
removing hair from the patient’s scalpllowed by NTS application (active treatment or
sham/contralreatment) on 20 predetermined locations on thip $oa 2 minutes at each site.



The predetermined sites are identifilgda cap which is placed on the patients head. The
system islesigned to delivex1 Joule/cr of energy over the entire surfamfethe cortex
regardless oftroke location. The sham procedusddentical to the active procedure with the
exception thabolaser energy is delivered to the patient from the device

Based on current knowledge of the technology asidassessmeanalysis, the most
significant known hazard with NTS treatmenpotential retinal damage if the beam enters
through the lensf the eye and onto the retina. Other potentiadldsincludekin burns and
cuts to the scalp from shaving the head. 8kims could occur if the device is not used as
intended (egepeated treatments at the same location).

Statistical Methods

Effectiveness outcomes were reported on an intettigreabasis and include all 120
patients randomized to both arrBafety outcomes were based on the same 120 patidrds
alsocomprised all patients who received any treatment.

Patients were evaluated at baseline, 30, 60, anh@d aftebaseline. Analysis focused
largely on the 90-day evaluatiofffie NIHSS was the prospectively identified primary
outcomeand the mRS, Glasgow Outcome Scale and Barthek Iscteresvere secondary
outcomes.

Categories of baseline values of the NIHSS scodecatimefrom stroke onset to treatment
were entered into the analysesstrata or covariates. The three NIHSS strata Wéo 1011

to 15, and 16 to 22. The categories time fromstrokeonset to treatment were "less than 12
hours" and "12 to 24 hourslhe NIHSS scale is not an interval scale. Tf@® we used
categories of the NIHSS score to reduce potengiidrbgeneity.

NIHSS outcome was collapsed into a binary outcdsiéH, wheresuccess’ could occur in
either of 2 ways: as@0-day NIHSS score 0 to 1 or as a decrease in ¢coamgepf 9 or
more points from baseline to 90 ddys.

The mRS 90-day outcome tookd ms. The 7-category ordinghriableform, analyzed
across the whole distribution of scooesthe 0 to 6 mRS scale (full mRS), and a binarydmR
that makescores of 0 to 2 as positive (success) and scoesodbas negative (failure).

The full mRS ("shift in Rankin"), binary mRS and bNoutcomesvere tested using a
stratified Cochran-Mantel-Haentzel (CMtést: namely, the van Elteren test. The test uses t
modifiedridit score and thereby is a direct extension ef2Zksampl&Vilcoxon testFor the
bNIH and the binary mRS outcomes, logistigression analyses were used to explore the
effects of covariatesnd the random effect of site: in particular, teess hovadding these
factors altered the estimate of treatment effect.

The analyses were carried out in SAS version QUBROC FREQo obtain the resultor

the van Elteren CMH test, and usPBOC GENMOD and PROC LOGISIC to obtain results
for logisticregression analyses with and without medical ceagex randoraffect.

Prevalence odds ratios were obtained from PROC GERM

This study was an exploratory trial rather tharaficmatorytrial, in the sense of FDA/ICH
E8 Guidance on General ConsideratifmnsClinical Trials and FDA/ICH E9 Guidance on
Statistical Principlefor Clinical Trials. Primary safety and effectivenesgscomemeasures
and their analysis were identified prospectivelylfiple secondary and exploratory analyses



were defined in the protocof were designed and permed after study completion and
unblinding.No corrections were mader multiple comparisons.

Results

The study enrolled 122 eligible adult patientsyestn age40 and 85 of any ethnic
background diagnosed with acigehemicstroke within 24 hours of onset who provided
their written irfformedconsent. Two patients withdrewfloee randomization and anet
included in any analyses, leaving 120 patienthéneffectivenessnalysis. Of the 120
patients, 79 were randomized to the adiigatment group and 41 were randomized to the
sham control grou(see_Figure ]disposition of patients in the study). Thess only 1
patient lost to follow-up (0.8%). No significadifferences in baseline characteristics were
observed (see Tablelaseline demographics and other baseline charstatse)i Studylata
were reviewed by independent data monitoring cotessin each country; there were no
serious device-related adveestects reported.

[ 120 inderwem msdomization |

[ 20 treated ]

[ Active = | [ Sham = 41 ]

D — Effectiveness Analysis

The proportion of patients who received activettrent andhad a positive bNIH outcome
was 70%, which is greater than gireportion who received sham control treatment \&ith
positivebNIH outcome (51%; CMH te$1=0.035 stratified by severity atiche fromstroke
onset to treatmenB=0.048 stratified onlpy severity). The treatment effect remained
significant withother choices of strafar the CMH analysis. Logistic regressiamalyses
confirmed that the results held controllifay bothfixed covariates (eg, age, sex, time-to-
treatment, baselirseverity, previoustroke) and the random effects of medisdeé.
Controlling onlyfor baseline severity the logistic regressjawe a prevalence odds ratio
favoring treatment of 1.40 (95, 1.01 to 1.93). Among the 79 treated patier88p 3
achievedoth a final NIHSS score of 0 to 1 and improvecd-Bypoints20% had only &9-
point improvement, 11% obtained a final scofr® to 1 without improving by9, and 30%
achieved neither embint. Among the 41 control patients the correspamp@roportionsvere
29%, 7%, 15%, and 49%.

Differences in mean NIHSS scores between the te@tgroupsippeared soon after
treatment and were apparent throughouBthday study period (Figurg.ZPatients in the
active treatmergroup showed greater improvement in the changdht8IS scorefom
baseline to day 90, as compared with the shamalayrwup(P=0.021, CMH test stratified by
time to treatment).
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(O to 2 versus 3 to 6), a similaattern of significance held. The proportion ofigeats who
received active treatment and had a positive bindRp outcomavas 60%, which is greater
than the proportion who received sheomtrol treatment with a positive binary mRS outeom
(44%; CMHtestP=0.034 stratified by severity and time to treatm@&a0.043stratified only
by severity). Only the CMH test without stratas not significantf<0.11x? test). The rate of
positiveresults markedly varies across the baseline sgwdrataControlling onlyfor

baseline severity, logistic regressgave prevalence odds ratios favoring treatment38 1
(95%Cl, 1.03 to 1.83jor the binary mRS outcome.

The effect of the NTS when compared with sham tneats withrespect to the score on the
full MRS at 90 days or the lastting, analyzed across the whole distributionocofres orthe 0
to 6 MRS scale was significant, with the use ofG@behran-Mantel-Haentzebnparametric
rank test, stratified by categories of (1) baseNite¢SS score and time to treatmeRt(.020)
and (2) baselindIHSS score onlyR=0.026; see Table)2

Stratification by baseline severity gave similasuiésfor the 3 outcomes (bNIH, binary mRS,
and full mRS); all 3 outcomdsad significance levels <0.05 (see Tahl2-3ided significance
levelsfor the van Elteren CMH test). When also controfiedtime-to-treatment (0 to 12
hours versus 12 to 24 hours) litsignificance is gained. However, in a trial withagger
samplesize, time-to-treatment would be expected to hasteamgerassociation with outcome.

Results of analyses using the Glasgow Outcome @cal@arthelndex are similar to those
for the NIHSS and the mRS. Patiewtso received active treatment had better outcohmeas t
patientsvho received sham control treatment as measurdiadeoBlasgovDutcome Scale
scale (CMH tesP=0.056), and the Barthel Indegale (CMH tesP=0.035), stratified by
baseline NIHSS scoend time to treatment.

The logistic regression analyses indicated theigibtg effectsof covariate adjustment on the
logistic regression coefficiefdr treatment. The results in Tablenlicate that treatment
effect is stable across 2 binary outcomes and a@akifferennested sets of covariates. In
fact, the treatment effect tentsincrease as covariates are added. Furtherneating
hospitalsite as a repeated measures effect virtually doealterthe logistic regression
coefficientfor treatment. The 95% Cé#se not shown to focus on the consistency of the
regressiomoefficients. In all but one model the probabilluefor treatment is <5%. In the
models with the bNIH outcome, thevariate ‘severity’ is not significant and time-to
treatments significant only once witFP=0.0496. However with the binamyRS outcome, the
covariate ‘severity’ is significantith P<0.001 in all 3 models. This indicates that theo@p
decrease in the NIHSS score captures the variafitneatmeneffect across the baseline
severity categories. We explomaény sets of additional covariates and found tfiat a
includingthe covariates ‘gender’, ‘age’, aljtior stroke' all other covariates had negligible
predictive value. Gender was significant in theabyomRS modakith P<0.01. Otherwise,
these factors did not achieve statistgighificance (see Tablg.4




Discussion

The NEST-1 trial provides initial evidence on tladety andeffectiveness oinfrared laser
therapy for the treatment abchemic stroke in humans within 24 hours efroke onset.

The outcome variable scales used in the NEST-Jystad excellentorrelation:R=0.79 to
0.92. The correlation coefficienter the NEST-1 trial are essentially the same as those
reportedn the article by Lyden and colleagues reviewiisguie plasminogeactivator dat&>
That is, the outcome variables have correlatmefficients with each other 0.8 (absolute
value) or higherThis concordance with prior studies is evidence tina outcomeare being
measured appropriately and consistently.

The results suggest thatfrared laser therapy may benefia broad spectrum afroke
patients without increasing the rafeadverse events. Furthermore, the relativelydarg
magnitudeof the effect implies that a phase Il trial shoaolat requirea substantial number of
subjects.

Patients receiving active treatment had a highepgnmionof positive NIHSS outcomes than
did patients receiving shagontrol treatment. Results were similar using ttiep
neurologicabutcome scales. No significant differences betwtberireatmengroups were
observed in rates of mortality or SAEs, butsheple size (n=120) gives low power to detect
small differencesiVhere there is a trend toward differences betwieenreatmengroups,
patients receiving active treatment appeared te had fewer SAEs than did patients
receiving sham control treatmemhe safety profile of the NTS treatment as demauestrin
thisstudy was clear. There were no adverse outcomesdhaaettributed to théaser
therapeutic procedure.

The bNIH outcome with the 9-point change incorpesatariationn baseline severity (from
NIHSS score 7 to 22) and suggestfobal potential benefit. In contrast, the binaafR S
outcomeadoes not accourfior change from baseline. Thus, once the anatgsigolledfor
baseline severity, the results based on thi@&y outcomes closely agreed. Controlling
baseline severityhe analyses by the CMH test and by logistic reggoesgaverevalence
odds ratios favoring treatment exceeding IetGhe bNIH outcome and exceeding 1188
the binary mRS outcome.

This global potential benefit is also demonstratedugh thdull MRS, analyzed across the
entire distribution of Rankiscores, from 0 to 6. The mRS is a simple and reliabtcome
measure when consistently implemented by trainett@ns. The full MRS analysis takes
into consideration the entire spectrahthe patient outcomes. As a result, the full MRS
increasinglyconsidered as a primary outcome measoireéschemic stroketrials involving
neuroprotective technologies.

This exploratory study had a prespecified analyan witha primary outcome of bNIH, the
binaryform of NIHSS that regardsfinal score of 0 to 1 or a 9-point decrease siscaess.
But our presentation of several analytic approacaises theoncern of type 1 error. We
described several approachethimsame hypothesis: some having an mRS outcome, so
havingan NIHSS outcome, and some using logistic regradsi@onfirmthe nonparametric
results. These results showed the substarmtralordance among these outcomes and
methods. Also, they showd#uht after controtor NIHSS baseline severity, other factbesi
little or no effect on the magnitude of the treattneffect.Hence, we did not present a



multiple comparisons correctisuch as the Bonferroni correction because, inqadati, the
Bonferroni correction assumes that the hypothesemdependerdf one another. Another
reasorfor the various analyses wi@sassociate an effect size with the results optimeary
analysis by the nonparametric CMH test. We obtasiegble estimatesf effect size from the
other tests and reported both the singptgortions of succeg$sr the binary outcomes and
prevalencedds ratios obtained from logistic regression.

An extended treatment window of up to 24 hoursrattrekeonset will have a number of
implications. Thrombolytics hax@proven treatment window of 3 hodralthough it may be
thateffectivenessor thisform of therapy extends out somewhiatrther2:2?

The first neuroprotective trial to show efficacysmhe studpf NXY-05922 That study had a
6-hour treatment window, batmajority of patients were treated within 4 holrss a
reasonable contention that the reason the NXY-0&®ysvassuccessful, whereas all the
previous neuroprotective therapwesre not, was that the average time to treatmestkept
solow. NEST-1 had a 24-hour treatment window and ahmangettime to treatment
(median 18 hours) than nearly all other clintcalls to datdor the treatment of acute
ischemic stroke. A major problenfor treatment oftrokes has been that large numbeirs
patients present after 6 hours. THiere, an expanded treatmevindow of 24 hours would
make it possible to treat many mosehemic stroke victims.

Although the mechanism of actioniofrared laser therapy for stroke is not completely
understood, a number of effectdiut type of irradiation have been documentedar ed
laser therapy is a physical process that can produce biocheniaigesat the tissue level.
The putative mechanisfor NTS treatmeninvolves stimulation of ATRor mation by
mitochondria and maglso involve prevention of apoptosis in tkehemic penumbrand
enhancement of neurorecovery mechanisms. An exavhpleothephysical process that
reduces neurological damage is hypotherinianimal model studies, there are few, if any
therapies, thdtave been shown as consistently to redticake-related damagas
hypothermia. What is clear is thafrared irradiation igorobably delivering its effect
independent of restoration lobod flow and the mechanism is probably relatedrto
improvedenergy metabolism and enhanced cell viabiti.

Other advantages of thierm of therapy are that treatmewtin be started rapidly, without
any needor preliminary laboratoryesting, invasive procedures, or extensive traioiipe
clinicianswho administer the treatment. Furthermore, it isnexessario know the location
of the vascular occlusion to administee NTS treatment. Thus, tHierm of therapy is
likely to requiremuch less infrastructure than virtually all othgpes of deviceand medical
therapies available to ddter acutestroke treatmenor clot removal.

Conclusion

Although the the NEST-1 study results are encongggand majndicate thainfrared laser
therapy has potential to beconagtreatment oifschemic stroke in humans when initiated
within 24 hours oftroke onset, a larger confirmatory trial to demonstsatiety and
effectiveness is warranted.
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