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INTRODUCTION

Posttraumaticstress disorder (PTSD)is one of the most prevalent and disablingpsychiatric
conditionsafflictingUSWarfightersand is associatedwith symptomclustersof hyperarousal,re-
experiencing(intrusion) phenomena,blunted mood and negative cognitions,and behavioral
avoidance. Only two medications, both selective serotonin reuptake inhibitor (SSRI)
antidepressants,have receivedFoodand DrugAdministration(FDA)approvalfor treatment of
PTSD,in 1999and 2001, respectively. A crisishasbeen declaredby expertsin the field in the
developmentof evidence-basedpharmacotherapytreatments for PTSD,1 becausesince 2001
there hasbeenno new pharmacologicaltreatment approvedby the FDAfor PTSD. In the same
period between 2001 and present,over 2.7 million military personnelservedtours of duty in
IraqandAfghanistan.

In recent years,TonixPharmaceuticalshasmadesubstantialprogresstowardsdevelopingTNX-
102 SL or Tonmya®#, a proprietary sublingual formulation of the tricyclic molecule
cyclobenzaprineor TNX-102, asa bedtimemedicinefor the treatment of PTSD. TNX-102potently
binds to and antagonizes5-HT2A, a1-adrenergic,and histamine-1 (H1) receptors,eachof which
play roles in sleepregulationand nocturnalmemoryprocessing. Thesublingualroute resultsin
rapid transmucosalabsorption to blood and avoids first pass hepatic metabolism, reducing
exposureto its activelong-livedmajormetabolite,norcyclobenzaprine.

PTSDhascometo be understoodasaάŘƛǎƻǊŘŜǊof ǊŜŎƻǾŜǊȅέin which new learningis impeded
due to insufficient sleep-dependent memory processing,e.g. consolidation of extinction
memory.2 Vulnerabilityto memoryintrusionsandtrauma-associatedtriggerscontinuesif new

METHODS
ü HONORis a 12-week, multicenter, randomized, double-blind, placebo-controlled trial,

investigatinga fixed-doseof TNX-102SL5.6 mg(2 x 2.8 mgtablets)takenat bedtimefor the
treatment of military-relatedPTSDat 35U.S. sites.

ü Eligibleparticipants(males/females)ages18-75 years,experiencedDSM-5 PTSDCriterionA-
qualifyingtrauma(s)during military servicesince2001; meet PTSDcriteria asdiagnosedby
the Clinician-AdministeredPTSDScalefor DSM-5 (CAPS-5); have an entry CAPS-5 severity
scoreҗ33, not on antidepressants,andfree or washedoff other psychotropicmedications. ClinicalTrials.gov Identifier: NCT03062540

#TNX-102 SL is an investigational new drug and has not been approved for any indication 

CONCLUSIONS
ü¢ƘŜ ΨIhbhwΩ ǎǘǳŘȅ ƛǎ ŀƴ ƻƴƎƻƛƴƎΣ C5!-registration quality, randomized placebo-controlled 

Phase 3 trial to confirm the efficacy and safety of TNX-102 SL 5.6 mg taken daily at bedtime as 
a potential pharmacotherapy for the treatment of PTSD.

ü In addition to centralized rater training to ensure proper administration of CAPS-5 interview, 
ensuring confidentiality, understanding the barriers to seeking treatment and unique 
demographics, and appreciating the differences in military from civilian culture are essential 
features for recruiting and retaining a population with military-related PTSD.

üResults 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.

MEDIATING RECRUITMENT CHALLENGES
Overcomingconcernsabout confidentiality: TheCoCprovidessignificantprotection,but it is important to
disseminatethis information to prospectiveparticipantsearlyin recruitmentprocess,at prescreening.
Conveyingthe άƳƛǎǎƛƻƴέof this research: Themilitary population is unique in the high level of altruism
commonto most, genuinelychoosingto enroll in researchfor the purposeof helpingdetermine if a drug
may be efficaciousand safe for the future treatment of PTSDin their military άōǊƻǘƘŜǊǎandǎƛǎǘŜǊǎέand
Country. Understandingthis mission tends to be motivating and is conduciveto accurate reporting of
symptomsandchange,asthis offersthe bestchanceto learnif a drugin a double-blind studyiseffective.
Providingaccessto the experimentaltreatment for all: TheHONORStudyis followed by a 12-weekopen-
label extension trial of TNX-102 SL5.6 mg (P303). Prospectivedouble-blind study participants almost
invariablywant to know how the experimentaltreatment mayor maynot work for them. Awarenessthere
is 100%chanceof receivingTNX-102SLafter completing12 weeksof double-blind treatment (50%chance
of gettingTNX-102SL)isencouragingfor takingon the mission.
Adapting to the demographicsof a military/Veteran population: The AtEaseStudyprovided important
demographicsspecificto this population. For example,84% had some collegeor beyond,with many in
schoolduring the study; and62%were employed,makingdaytimesite visitsdifficult for many. Thistaught
the importance for sites to provide flexible visit hours, offering eveningsand/or weekend visits when
needed. Minimizing visits, assessmenttime, and burden was also a priority in the design of HONOR.
Respectingthe sensitivityof traumatic memoriesand the difficulties in beingforthcoming: Participatingin
CAPS-5 interviews can be painful, is potentially destabilizing,and recalling traumas and associated
morbidity isoften amongwhat ismostardentlyavoidedin PTSD. Providingprivacy,uninterruptedattention,
andrespectfor the greatefforts beingmadeby participantsduringthe CAPS-5 interviewswasidentified as
essentialfor establishinga collaborativerelationshipandlikelya significantfactor in retention.
Appreciatingthe major differencesin military culture: At a minimum,site staff need to be awareof 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.
Emphasison thesedifferencesandhow to avoidpitfalls in interactionswith military/Veteransisprovidedto
sitesat the IM, with encouragementfor training(suggested: www.deploymentpsych.org/military-culture).

#519

SampleSizeand Interim Analysis: SamplesizewasdeterminedusingP201κέAtEaseέefficacydata
assumingan~25%dropout rate. Usinga two-sidedtest with analphaof 0.05, a samplesizeof 275
per groupprovidesa power of ~90%if the true effect sizeis 0.32. Yet,the effect sizein AtEasefor
the subsamplewith entry CAPSҗ33 was0.53, and this is the severitythresholdfor entry being
used in the HONORStudy. If the true effect size is 0.53, againwith a dropout rate of ~25%, a
samplesizeof 105per groupprovidesa powerof ~90%. Thereforeanadaptivedesignwaschosen
for HONORin whichan interim analysisto reassesssamplesizeand for stoppingearly for 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 recommendationbasedon the unblindedinterim analysisresults.

Proof of concept for TNX-102 SLin the treatment of PTSDwas supported by results of a
multicenter Phase2 trial in military PTSD,P201/the ά!ǘ9ŀǎŜέStudy,the resultsof which were
announcedin 2016(SeeFigure2: Highlightsof the AtEaseStudy). Basedon the Phase2 results,
TNX-102 SLwas granted BreakthroughTherapydesignationby the FDAfor the treatment of
PTSD. The Phase3 study (P301/the έIhbhwέStudy),which is of similar design to AtEase,
initiated enrollment in March 2017to confirm the efficacyand safetyof TNX-102 SL5.6 mg in
participantswith military-relatedPTSD(SeeFigure3).
# Tonmyahas been conditionally acceptedby the FDAas the proposed trade name for TNX-102 SL
(cyclobenzaprineHClsublingualtablets) for PTSD
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ü Approximately550participantswill be randomizedin a 1:1 ratio to placeboor TNX-102SL
5.6 mg.

ü Theprimary efficacyendpoint is meanchangefrom baseline(MCFB)in CAPS-5 scoreat
Week 12. Secondaryendpoints include CGI-I score,the SheehanDisabilityScale(SDS),
andPROMISSleepDisturbancescale.

ü Safetymonitoring includesfollowing adverseevents, changesfrom baselinein clinical
labs,vital signs,and weight, changeson the BeckDepressionInventory-II and Columbia
SuicideSeverityRatingScale,as well as monitoring patient-rated morning sedationand
changesin sexualfunction.

ütŀǊǘƛŎƛǇŀƴǘǎΩidentitiesare protectedundera Certificateof Confidentiality(CoC) provided
by the FDAunder the authority of HealthandHumanServices(HHS)for researchconducted
aspart of IND115936by TonixPharmaceuticalsandits contractors.

CAPS-5 Rater Training, Certification, Inter-Rater Reliability: For training and certification, the
followingiscompletedundersupervisionof FrankWeathersPhD(CAPS-5 authorandexpert):
Attend DidacticTalks: potential raters attend didactic sessions,provided at the IM, along with
smallgroupbreakouttrainingusingCAPS-5 interviewrole playingwith scriptedpatient symptoms.
CalibrationTraining: potential raterscompleteonlinecalibrationexercisesthat involveachievinga
passingratingof a CAPS-5 interview. (Passingrequires<6 1-pt differenceandno > 1-pt differences
from expert. Upto three calibrationattemptson different interviewsareallowedto pass.
Mock Interview: potential raters administer the CAPS-5 on a mock PTSDpatient (scripted
symptoms),completethe scoringprocedures,andsubmitaudiofile/scoresheetfor expertreview.
Bysuccessfullycompletingall tasks,rater receivesCAPS-5 rater certificationfrom Dr. Weathers.
Inter-Rater Reliability (IRR): җ10% of all CAPS-5 audiotaped interviews are sampled for IRR
throughoutstudy.

Figure 3:  Phase 3 HONOR Study is EnrollingFigure 2: Highlights of Phase 2 AtEase Results Supporting 
the Phase 3 HONOR Study

ü TNX-102 SL 5.6 mg significantly reduced CAPS-5 score greater than placebo over 12-
weeks by mixed-effects models repeated measures analysis (MMRM) with multiple 
imputation (p=0.031)

ü Effect of TNX-102 SL 5.6 mg was preserved in the 85% of the sample with PTSD due to 
combat traumas (p=0.037, MMRM)

ü CAPS-р ŜƴǘǊȅ ǘƘǊŜǎƘƻƭŘ ƻŦ җооΣ ǊŀǘƘŜǊ ǘƘŀƴ җнфΣ ǿŀǎ ƳƻǊŜ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ŜƴǘǊȅ ǘƘǊŜǎƘƻƭŘ 
used in prior registration studies for PTSD using earlier versions of CAPS

ü Entry CAPS-р җоо ǎǳōǎŀƳǇƭŜ ƛƴ !ǘ9ŀǎŜ ƘŀŘ ŜŦŦŜŎǘ ǎƛȊŜ лΦро ǎǳǇǇƻǊǘƛƴƎ 
entry CAPS-р җоо ŦƻǊ ǘƘŜ tƘŀǎŜ о Ihbhw {ǘǳŘȅ

ü Correlation between improvement in sleep by week 4 of trial with week 12 
improvement in PTSD by CAPS-5 supported hypothesis that treatment effects of TNX-
102 SL in PTSD are medicated by changes in sleep

ü TNX-102 SL 5.6 mg was well-tolerated with a high completion rate and no AE-related 
discontinuations; non-dose-related tongue numbness was common, generally transient, 
and never rated as severe.  Systemic adverse events profile is consistent with marketed 
cyclobenzaprine orally-ingested products.

extinction memory
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not occur in sleep.
Via sleep-period
blockade of 5-HT2A,

1h-adrenergic, and
H1 receptors, TNX-
102 is hypothesized
to enhance the
sleep quality
necessaryfor sleep-
dependent recovery
processesto occur
(Figure1).

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

Figure 1: Mechanistic Hypothesis for TNX-102 Action in PTSD

Trial Information: https://theHONORstudy.com/
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