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#TNX102 SL is an investigational new drug and has not been approved for any indica

INTROQDUCTDION

Posttraumaticstress disorder (PTSD)s one of the most prevalent and disabling psychiatric
conditionsafflicting USWarfightersand is associatedvith symptomclustersof hyperarousalre-
experiencing(intrusion) phenomena,blunted mood and negative cognitions,and behavioral

avoidance Only two medications, both selective serotonin reuptake inhibitor (SSRI)

antidepressantshave receivedFoodand Drug Administration (FDA)approvalfor treatment of
PTSDin 1999 and 2001, respectively A crisishas been declaredby expertsin the field in the
developmentof evidencebased pharmacotherapytreatments for PTSD, becausesince 2001
there hasbeenno new pharmacologicatreatment approvedby the FDAfor PTSDIn the same
period between 2001 and present,over 2.7 million military personnelservedtours of duty in
Iraqand Afghanistan

In recent years, TonixPharmaceuticalfas made substantialprogresstowards developingTNXx
102 SL or Tonmya® a proprietary sublingual formulation of the tricyclic molecule
cyclobenzapriner TNX102, asa bedtime medicinefor the treatment of PTSDTNX102 potently
bindsto and antagonizes-HT,,, a;-adrenergic,and histaminel (H,) receptors,eachof which
play rolesin sleepregulationand nocturnalmemory processing The sublingualroute resultsin
rapid transmucosalabsorptionto blood and avoids first pass hepatic metabolism, reducing
exposureto its activelonglived major metabolite, norcyclobenzaprine

PTSChascometo be understoodasad R A & afNB ©RIGhSVNiEh dew learningis impeded
due to insufficient sleepdependent memory processing,e.g. consolidation of extinction
memory? Vulnerabilityto memoryintrusionsandtraumaassociatedriggerscontinuesif new
extinction memory
consolidation does
not occur in sleep
Via  sleepperiod
blockade of 5-HT,,,
h -adrenergic, and
H, receptors, TNX
102 is hypothesized
to enhance the
sleep guality
necessaryfor sleep
dependentrecovery
processesto occur
(Figurel).

Figure 11:\Meehanistici Hypothesisfon

REM, rapid eye movement sleep; SWS, slow wave sleep

Proof of conceptfor TNX102 SLin the treatment of PTSDwas supported by results of a

multicenter Phase? trial in military PTSDP20V/the & ! {1 9 Stéd$the resultsof which were

announcedn 2016(SeeFigure2: Highlightsof the AtEaseStudy) Basedon the Phase? results,
TNX102 SLwas granted BreakthroughTherapydesignationby the FDAfor the treatment of

PTSDThe Phase3 study (P301/the € | h b hStudy),which is of similar designto AtEase,
Initiated enrolimentin March 2017to confirm the efficacyand safety of TNX102 SL5.6 mgin

participantswith military-related PTSSeeFigure3).

# Tonmyahas been conditionally accepted by the FDAas the proposed trade name for TNX102 SL
(cyclobenzaprinéiClsublinguakablets) for PTSD

METHHODS

U HONORIs a 12-week, multicenter, randomized, double-blind, placebaecontrolled trial,
Investigatinga fixed-doseof TNXx102 SL5.6 mg (2 x 2.8 mg tablets)takenat bedtime for the
treatment of military-related PTSat 35 U.S sites

U Eligibleparticipants(males/femalespgesl8-75 years,experienceddSM5 PTSICriterion A-
gualifyingtrauma(s)during military servicesince2001, meet PTS[xriteria asdiagnosedoy
the ClinicianAdministeredPTSDScalefor DSM5 (CAPS); have an entry CAPS severity
scorex33, not on antidepressantsandfree or washedoff other psychotropianedications

Figure 2 Hiighhghts of IPhaser2rAtE ase (Resulis Suppolf
the Phase33H1HONOR (Study

TNX102 SL 5.6 mg significantly reduced CAPSore greater than placebo over 12
weeks by mixedeffects models repeated measures analysis (MMRM) with multiple
Imputation (p=0.031)
Effect of TNXLO2 SL 5.6 mg was preserved in the 85% of the sample with PTSD duejto
combat traumas (p=0.037, MMRM)
CAPS SYUINER (KNBaAK2fR 2F 00X NJFIOKSNJI (K|
used in prior registration studies for PTSD using earlier versions of CAPS

U EntryCAP® o0 adzal YL S Ay ! 09I &s
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Correlation between improvement in sleep by week 4 of trial with week 12
iImprovement in PTSD by CABSupported hypothesis that treatment effects of TNX
102 SL in PTSD are medicated by changes in sleep
TNX102 SL 5.6 mg was weblerated with a high completion rate and no Atelated
discontinuations; nondoserelated tongue numbness was common, generally transierg,
and never rated as severe. Systemic adverse events profile is consistent with markejed
cyclobenzaprine orallyngested products.

h

U Approximately550 participantswill be randomizedn a 1.1 ratio to placeboor TNX102 SL
5.6 mg.

U Theprimary efficacyendpoint is mean changefrom baseline(MCFB)n CAPS scoreat
Week 12. Secondaryendpointsinclude CGll score,the SheehanDisability Scale(SDS),
andPROMISleepDisturbancescale

U Safety monitoring includesfollowing adverseevents, changesfrom baselinein clinical
labs, vital signs,and weight, changeson the BeckDepressionnventoryll and Columbia
SuicideSeverityRatingScale,as well as monitoring patient-rated morning sedationand
changesn sexualfunction.

U t I NI A Qdertilles/aie pr@ected under a Certificateof Confidentiality(CoQ provided
by the FDAunder the authority of Healthand HumanServicefHHS¥or researchconducted
aspart of IND115936by TonixPharmaceuticalandits contractors

SampleSizeand Interim Analysis SamplesizewasdeterminedusingP201k AtEasé efficacydata
assumingan ~25%dropout rate. Usinga two-sidedtest with an alphaof 0.05, a samplesizeof 275
per group providesa power of ~90% if the true effect sizeis 0.32. Yet,the effect sizein AtEaseor
the subsamplewith entry CAPSk 33 was 0.53, and this is the severitythresholdfor entry being
usedin the HONORStudy If the true effect sizeis 0.53, againwith a dropout rate of ~25% a
samplesizeof 105 per groupprovidesa power of ~90% Thereforean adaptivedesignwaschosen
for HONORnN which an interim analysigo reassessamplesizeand for stoppingearlyfor success
will be performed 12 weeksafter 50% of the subjectshave been randomized An independent
unblinded analysis group will perform this analysis,and an independent data monitoring
committeewill makea recommendatiorbasedon the unblindedinterim analysigesults

CAPS Rater Training, Certification, Inter-Rater Reliability. For training and certification, the
followingis completedundersupervisiornof FrankWeathersPhD(CAPS authorandexpert)
Attend Didactic Talks potential raters attend didactic sessionsprovided at the IM, along with
smallgroupbreakouttrainingusingCAPS interview role playingwith scriptedpatient symptoms
CalibrationTraining potential raters completeonline calibrationexerciseghat involveachievinga
passingating of a CAPS interview. (Passingequires<6 1-pt differenceand no > 1-pt differences
from expert Upto three calibrationattempts on different interviewsare allowedto pass

Mock Interview. potential raters administer the CAP$% on a mock PTSDpatient (scripted
symptoms) completethe scoringproceduresand submitaudiofile/scoresheetfor expertreview
Bysuccessfullgompletingall tasks,rater receiveSCAP S rater certificationfrom Dr. Weathers
Inter-Rater Reliability (IRR) »10% of all CAPS% audiotaped interviews are sampled for IRR
throughoutstudy.

Trial Information: https://theHONORSstudy.com/
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MEDIATING RECRUITIMENTE CHALLENGES

Overcomingconcernsabout confidentiality: The CoCprovidessignificantprotection, but it is important to
disseminatethis informationto prospectiveparticipantsearlyin recruitmentprocessat prescreening
Conveyingthe & Y A a doftl@isffésearch The military populationis unique in the high level of altruism
commonto most, genuinelychoosingto enroll in researchfor the purposeof helpingdetermineif a drug
may be efficaciousand safefor the future treatment of PTSDOn their military & 6 N2 &fd 8 NE (misINE -
Country Understandingthis missiontends to be motivating and is conduciveto accurate reporting of
symptomsand change asthis offersthe bestchanceto learnif adrugin adouble-blind studyis effective
Providingaccesdo the experimentaltreatment for all. TheHONORStudyis followed by a 12-week open
label extensiontrial of TNX102 SL5.6 mg (P303). Prospectivedouble-blind study participants almost
invariablywant to know how the experimentaltreatment may or may not work for them. Awarenesghere
Is 100%6 chanceof receivingTNXx102 SLafter completing12 weeksof double-blind treatment (50% chance
of getting TNX102 SL)s encouragindor takingon the mission

Adapting to the demographicsof a military/Veteran population: The AtEaseStudy provided important
demographicsspecificto this population For example,84% had some collegeor beyond, with many in
schoolduringthe study, and 62% were employed,makingdaytimesite visitsdifficult for many Thistaught
the importance for sitesto provide flexible visit hours, offering eveningsand/or weekend visits when
needed Minimizing visits, assessmentime, and burden was also a priority in the designof HONOR
Respectinghe sensitivity of traumatic memoriesand the difficulties in beingforthcoming: Participatingn
CAPS interviews can be painful, is potentially destabilizing,and recalling traumas and associated
morbidity is often amongwhat is mostardentlyavoidedin PTSDProvidingprivacy,uninterrupted attention,
andrespectfor the greatefforts beingmadeby participantsduringthe CAPS interviewswasidentified as
essentiafor establishinga collaborativerelationshipand likely a significantfactor in retention.
Appreciatingthe major differencesin military culture: At a minimum, site staff needto be aware of the
marked difference in military culture, and, for those without military experienceor significantmilitary
cultural competencetraining, that most assumptionsare likely to be incorrect and potentially alienating
Emphasi®n thesedifferencesand how to avoidpitfalls in interactionswith military/Veteransis providedto
sitesat the IM, with encouragemenfor training (suggested www.deploymentpsyclorg/military-culture).

CONCLESIONS

U ¢KS WI hbhwQ & dzRmegistration buglity 2andbaizey @akelm@ndlled
Phase 3 trial to confirm the efficacy and safety of TIX SL 5.6 mg taken daily at bedtime a§
a potential pharmacotherapy for the treatment of PTSD.

U In addition to centralized rater training to ensure proper administration of CAiR&rview,
ensuring confidentiality, understanding the barriers to seeking treatment and unique
demographics, and appreciating the differences in military from civilian culture are essentigl
features for recruiting and retaining a population with militaglated PTSD.

U Results of the interim analysis are expected in the first half of 2018, and results from
complete enrollment, if necessary, are expected in the second half of 2018.
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