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of our study was to describe the Sativex discontinuation profile from a large population of
spasticity treated Italian MS patients.

Methods

We collected data of patients from 30 MS centres across the country starting Sativex
between January 2014 and February 2015. Data were collected from the mandatory /talian
Medicines Agency (AIFA) web-registry. Predictors of treatment discontinuation were
assessed using a multivariate Cox proportional regression analysis.

Results

During the observation period 631 out of 1597 (39.5%) patients discontinued Sativex. The
Kaplan-Meier estimates curve showed that 333 patients (20.8%) discontinued treatment at
4 weeks while 422 patients (26.4%) discontinued at 6 weeks. We found after adjusted
modeling that a higher NRS score at T1 (adjHR 2.23, 95% 2.07-2.41, p 0.001) and a lower
baseline NRS score (adjHR 0.51 95% CI 0.46-0.56, p 0.001) were predictive of treatment
discontinuation.

Conclusion

These data show that the first 6 weeks are useful in identifying those patients in which Sati-
vex could be effective, thus avoiding the cost of longer term evaluation.

Introduction

Spasticityis acommonsymptomin multiple sclerosis(MSpatients[1,2]. Spasmspain, poor
sleepquality,and urinary dysfunctionaresymptomsrequentlyassociatedith spasticityin
MS|[3]. Themedicationdor generalizedpasticitysuchasbaclofentizanidine,dantrolene,
andbenzodiazepinesrenot consideredully effectivein reducingspasticityassociatedymp-
toms[4+6]. The approvalof 9-delta-tetrahydocannabih@andcannabidiol( THC:CBD)oro-
mucosakpray(Sativex),changeitie managemenof spasticityandrelatedsymptomsn MS
patients[7,8]. The efficacyof Sativexoromucosakprayasadd-ontherapyfor symptoms
improvementin MS patientswith moderateto severespasticithasbeendemonstratedn sev-
eralclinicaltrials[9£11,7,12]Thelargesipivotalphasdll, enriched-desigmlinical trial
includedMS patientswith moderate-severgpasticitycorrespondingo apatient-reported
0+10numericalrating scal§ NRS)score>4, resistanto first line medicationsAfter afirst 4
weekssingle-blindTHC:CBDtrial period,about47%of the patientsshowedaninitial
responseand2/3 of themkepton improving lateron. In particularthe patientsafterthefirst
phaseof the studyshowedadecreasedf 3.01pointsin the NRSscore(from abaselinescore
of 6.91to ascoreof 3.9).In the secondphaseof the studythe patientsin the activetreatment
groupshowedafurtherimprovementof the NRSspasticityscore(by 0.04units from abaseline
scoreof 3.87).Thedifferencein meanNRSscorebetweerthe placebogroupandtheactive
treatmentgroupwasstatisticallysignificant(0.84points,p = 0.0002) About 50%of patients
reportedadverseventspeingmild to moderatedizzinesandfatiguethe mostcommontreat-
ment-relatedadverseevent[12]. In post-approvapublishedobservationastudiespatients
tendto uselowerdosesomparedwith clinicaltrials (6+7sprays/dvs.>8) andtheincidence
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of adverseventsvaslower,with no evidenceof addiction,abusemisuseor memory
impairment[13].

In Italy, the Italian MedicinesAgencyis adoptingareimbursementpproachfor newmedi-
cationsnamedManagecdEntry Agreemeni{MEA). Theltalian MedicinesAgencyagreement
for Sativexconsidersoth apaymentby result(PbR)methodandacostsharingmethod(CS).
ThePbRconsistof acompletereimbursemenbf all non-initial respondeipatientsby the
company(a 100%payback)whereashe CSconsistof a 50%of reimbursemenfor patients
on treatmentfor 6 weekqGU SerieGeneralen.100del 30-4-2013DSupplOrdinario n. 33).
Accordingto theltalian MedicinesAgencythe 4 weekdrial period2non-respondershaveto
discontinuetreatment.For trackingtheseconditions,an e-Registryfor all the patientsstarting
Sativexwasestablishedh the Italian MedicinesAgencywebsite Giventhe growingimpor-
tanceof dataderivedfrom realworld observationastudieswe decidedto collectinformation
aboutSativexusein Italy, usingthe Italian medicineagencyprospectivee-registrydesignedo
collectefficacytolerabilityandsafetydata.The ltalian MedicinesAgencye-registrymanda-
tory for all patientsreceivingSativexn Italy, wasusedasamain prospectivesourcedatabase.
It would bring acomprehensivgicture of Sativexeffectminimizing biasesFor further infor-
mation, we alsousedcomplementarilythe involvedpatients'medicalchartsretrospective
review.In arecentfirst publicationderivedfrom this databasanalysiswefound that Sativex
waseffectivewith no unexpected\Es,abuseand misuse We found 70.5%of patientsreached
a>20%improvement(initial responselR) and28.2%reacheda >30%improvement(clini-
callyrelevantresponseCRR).Themeannumberof spraywas6.8perdayat T1. During the
observatiomperiodatotal of 631patients(39.5%)discontinuedtreatment[14]. Themain aim
of this studywasto further describeSativexdiscontinuationand adverseventrofile in this
largepopulationof Italian MS patientsIn addition, weanalyzedliscontinuationtime for lack
of efficacyandadverseventreasonsgonsideringthe outcome-basedsk andcostsharing
Italian agreementime frames(4 weeksand 6 weeks).

Material and methods
Design and setting

All patientsincludedin the studydatabase&veretreatedin accordancevith theapprovedabel
andexpectedtandardof goodclinical practice Complementaryclinicalanddemographic
parametersvereacquiredretrospectivelyrom the patients'medicalrecords.

The studywasapprovedy the Policlinico-Vittorio EmanuelgCataniataly) EthicsCom-
mittee (NE37/2015/POpndasrequired,by the EthicsCommitteeof the other participating
centresGiventhe observationatiesignof the study,consenform wasnot required(according
to theltalian law).

Patientavereconsecutivelyncludedin the e-registryatthe startof Sativexreatment(base-
line) andfollowedprospectivelyip to 6 monthseachwith datacollectionatbaseline(T0),
after4dweekqT1), after12weekq3 months,T2) andafter24weekg6 months,T3) from base-
line. We continuedthe observatiorup to 730days(2 yearssincebaseline}o registertime to
discontinuationaccordingto our clinical practice We consideredhe 4 weeksand 6 weekgo
determineSativexdiscontinuationtime.

Patient population

TheAlFA registryestablishethat patientsareeligiblefor startingSativexadd-ontreatment
whenfulfilling thefollowing approvedabelrelatedinclusioncriteria: MS patientsolderthan
18yearswith moderateto severespasticity(0+10NumericalRatingScal§NRS)score>4)
andnot respondingo commonandongoingantispastidrugs(usedundertheir approved
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label).Otherexclusiorcriteriawere:severeardiovasculadiseaseqasthistory of psychiatric
diseasesiseof streetcannabisand/or other psychoactivelrugs,pregnancyand MS spasticity
NRSscore<4.

The 30MS participatingcentrescollectedall patients'datdrom the AIFA Sativese-registry
website MS spasticityevolutionwasevaluatedy the 0+ 10NRSpatientratedscale(G= no,
10= maximalspasticity)[15]MS physicaldisabilitywasevaluatedisingthe expandingdisabil-
ity statusscale(EDSSPther parametersuchasuseof otherantispastiarug, previousanti-
spastidrugsandtreatmentdiscontinuationwerecollected Furthermore complementary
demographicahndclinical history data,tolerability, daily dose(nEof sprayper day),overall
clinicalresponséo Sativexgdiscontinuationreason(spndtime to discontinuationwerecol-
lectedfrom patients'medicalcharts Dataweremanuallyenteredn anad hoc createddatabase
andweredoubleenteredinto the databaseDatacleaningwasalsoperformedbeforethe data
analysisTolerabilitywasassessetbllectingdata,afterpromptedquestion to the patient dur-
ing webregistrydataentry,abouteachadversevent(AE) andseriousadversevent(SAE)
occurringduring the wholestudyperiod,in accordancevith the pharmacovigilanceegula-
tions. Dataset of all patients ‘records are available as supporting information (S1 File).

Statistical analysis

Datawereanalyzedisingthe STATA11.0softwarepackagefl 6]. Datacleaningwasper-
formedbeforethe dataanalysisonsideringooth rangeand consistencghecks.

Quantitativevariablesveredescribedusingmeansand standarddeviationgSD). Thedif-
ferenceébetweermeansandthe differencebetweerproportionswereevaluatedy the t-test
andthe Chi-squareestrespectivelyA Shapiro-Wilktestwasperformedto assesthe normal
distribution of data.In caseof not normal distribution appropriatenon-parametricestswere
performed. A KaplantMeiersurvivalcurvewasplottedto provideestimate®f treatmentfail-
urebytime. TheLog-ranktestwasusedfor the univariateanalysiof categoricahnalysis
whereaghe Coxproportionalhazardratio wasusedfor the univariateanalysif continuous
variablesPredictorsof treatmentdiscontinuationwereassessaasingamultivariate Cox pro-
portional regressioranalysisWe consideredtreatmentfailure,yes/no®asthe dependentari-
ableandage sexdisease&uration, MStype,baselineEDSShaselineNRSandNRSat T1 as
independentariablesin the absencef discontinuationevent,datawerecensoredit the last
observatiorday.Multivariate analysisvasperformedto investigatehe independeneffectof a
risk or protectivefactorafteradjustmentor oneor severabtherfactorsor to adjustfor inter-
actionsbetweercovariateswhensignificant.Parameterassociatetith the outcomeatthe
univariateanalysisvith athresholdof p = 0.20+0.2%vereincludedin the multivariatemodel.
Themultivariatemodelinganalysisvasadjustedor ageandsex.Interactionsbetweercovari-
ateswereexaminedn the multivariatemodels.Thelikelihood-ratiotestwasperformedto
comparethe modelwith interactionsandthe modelwithout interactions.

Results

A total of 1615patientswith MS spasticitystartingtreatmentwith Sativexvererecruitedfrom
30ltalian MSlargecenterdistributedgeographicallacrosghe nation. Recruitedpatients
startedtreatmentbetweenlanuaryl® 2014and endof February2015(seeT ablel for demo-
graphicsandclinical details) Out of the 1615patients, 18 patientswereexcludedrom the
analysebecaus¢heir baselindNRSscorewasnot availableleadingto a1597analyzable
patients'sampleA total of 704,00®xposegatients/daysvereanalyzedwith amedianfol-
low-up time of 730days(2 years)range2+730).
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Table 1. Clinical and demogra phic data.

N 1597 patient s
Male(%) 756 (47.3)
Female (%) 841 (52.6)
Relapsing Remitting MS (%) 311 (19.5)
Second ary Progress ive MS (%) 1029 (64.4)
Primary Progres sive MS (%) 255 (16)
Age (years, mean, range) 51 (21-84)
Disease duration (years, mean “SD) 175 “8.6
Baselin e EDSS (median, range) 6.5(1.5-9.5)
NRS score TO, Baseline(n = 1597 pts,mean “SD) 75 %14
NRS score T1, Month 1(n = 1432 pts,mean “SD) 59 “1.6
NRS T2, Month 3 (n = 889 pts,mean “SD) 5116
NRS T3 Month 6 (n =593 pts,mean “SD) 48 “1.7
Dose, puffs number T1(mean “SD) 6.8 “2.6
Dose, puffs number T2 (mean “SD) 6.5 “2.6
Dose, puffs number T3 (mean “SD) 6.3 “2.8

Legend: MS = Multiple Sclerosis, EDSS = Expanded Disability Status Scale, NRS = Numerical rating scale,
TO = baseline, T1 = after 1 month, T2 = after 3 months, T3 = after 6 months.
For 2 patients disease course was not available.

https://abi.org/10.1371djurnal.por.0180651.t00

Out of the studypopulationof 1597patients 631(39.5%)discontinuedtherapyduring the
observatiorperiod.Out of them,396oatients(24.8%from the overallsample)did not reach
the 20%NRSscoreimprovementvs.baselingnitial respons€IR) thresholdat T1. Out of the
631 ,atotal of 374patientsdo not reachT2 visit (discontinuedafterT1).

Reason$or discontinuationduring the wholeobservatiorperiodwere(multiple answer
possibleJackof effectivenesgé = 371,23.2%)adverseventdn = 260,16.3%)non-adher-
ence(n = 12,0.8%)Jostatfollow-up (n = 7,0.4%)patient'schoice(n = 5,0.3%)or reasongiot
availablgn = 32,2%).For AE and SAEdetailsseeour previouspaper[14].

TheKaplan-Meiersurvivalcurveshowedhat 333patients(20.8%)discontinuedtreatment
within 4 weekswhile 422(26.4%)discontinuedwithin 6 weeksTime to discontinuationwas
analyzedshazardratio (HR) to identify clinicaland demographicharacteristicpredictiveof
ahigherrisk of treatmentfailure.

We found afteradjustedmodelingthatthe NRSscoreat T1 visit waspredictiveof treatment
discontinuation(adjHR 2.23,95%2.07+2.41p = 0.000)In otherwords,if the NRSscoreat T1
increasedy onepoint, whilethe othersvariablesreheld constantthe hazardof Sativexdis-
continuationincreasedy two-fold. Additionally baselineNRSscorewasalsoassociatetb the
outcome(adjHR 0.5195%CI 0.46+0.567<0.001)In particular,asthe baselineNRSscore
increasedy onepoint, while the othersvariablesareheld constantthe hazardof Sativexdis-
continuationdecreaselsy 49%(SeeTable2).

Table 2. Multivari ate analysis of predicto rs of discontinu ation.

Discontinua tion adjoOR p 95% ClI
NRS TO 0.51 0.001 0.46-0.56
NRS T1 2.23 0.001 2.07-2.41

Legend: NRS = Numerical Rating scale; TO = baseline; T1 = after 1 month; adjOR = adjusted odds ratio.

https://abi.org/10.1371djurnal.por.0180651.t0D
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Kaplan-Meier survival estimates
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Fig 1. Kaplan-M eier surviva | estimates. Kaplan-Meier survival estimates showing the time to treatment
failure for lack of efficacy and adverse events.

https://dbi.org/10.1371durnal.por.0180651.g0L

Accordingto non-respons@r AE asreasorfor discontinuationwedivided our cohortin
two groups.Whenthe patientsdiscontinuedfor multiple reasonsveconsiderednon-
response&sthe main reasonof discontinuation. We found atotal of 376patientsconsidered
asnon-respondergand209patientswho discontinuedustfor AE. A Kaplan-Meiersurvival
analysishowedhat 203of the non-respondepatients(53.9%discontinuedtreatmentafter
exactlyd weekq28days)while 257(68.3%iscontinuedafter6 weekg42days).In thegroup
of patientsdiscontinuingjust for AE, wefound 80 patients(38.3%)discontinuedafter4 weeks
(28days)while 97 (46.4%)within 6 weekq42days) A log-ranktestshoweda significantdif-
ferencan survivalfunction betweerthesegroups(p = 0.0016)see~ig 1).

Discussion

This studyshowedhat 39.5%of patientsdiscontinuedSativexduring thewholeobservation
period.In particular,almost25%of thosepatientsdid not reachthe 20%initial response
reductionin their NRSscore consideredhe thresholdfor treatmenteffectivenesfeasonor
discontinuationduring thewholeobservatiorperiodwerelackof effectivenesfor 23.2%of
patientsandadverseaventdor 16.3%of patients(see~ig 1). In the overallgroupof discontinu-
ing patientsthe Kaplan-Meiersurvivalcurveshowedhat 20.8%(333)patientsdiscontinued
treatmentafter4 weekswhile 422(26.4%Xiscontinuedafter6 weekqseerig 2). Thesedata
suggesthattheinitial responsgIR) thresholdis appropriatefor identifyingthosepatients
more proneto respondto Sativexeffectsalthoughsurvivalestimatespparentlynayseemin
contrastwith discontinuationpercentagéalmost25%did not reachlR). Theltalian Medicines
Agencywebregistry alwaygequiring the IR thresholdbeforeSativexdispensationgouldin
partexplainthis assumptionlt could bepostulatedhatin thereallife settingthe NRSscore
evaluatiorwasdelayedeyondfour weekgo betterdefinetheresponséo treatment.This
couldbein partdemonstratedy the survivalcurve, showing26.4%of patientsdiscontinued
after6 weeksandby our previousstudy,showinga percentagef 9.3%of patientsconsidered
clinically partialrespondemy physiciansat T1 [14].
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Fig 2. Kaplan-M eier surviva | estimates. Kaplan-Meier survival estimates showing the time to treatment
failure for patients.

https://abi.org/10.1371durnal.por.0180651.902

Theseadatashowedhatthe 4 weekdrial is effectivein identifying thosepatientswhereSativex
couldbeeffectivethuslimiting the economicburdenof Sativeon the healthsystemTo reduce
costsandimprovesavingdor the ltalian healthsystemaresponse-baseatbk-sharingagreement
betweerthe Italian MedicinesAgencyandthe companydistributing Sativexyasimplemented
[17]. Accordingto the agreementthe healthsystemavoidsthe costof earlynon-responders,
beingreimbursedf the outcomeis not reachedsavingresourcesAfter the 4 weekgeriodit is
seeradiscontinuationrateof 20.4%of exposeghatientswhile afterthe 6 weekgperiodweseea
26.4%discontinuationrate. The pharmaceuticatompanywill haveto reimburse100%of the
patientsfailing at 4 weeksand 50%0f all patientsreachingé weekgfor both reasons)This
meanghatthe Italian MedicinesAgency relatedto our samplewill getfully reimbursedfor the
20.4%patientsnot respondingafter4 weeksandfor 50%of thosereachingé weeksfulfilling the
paymentby resultsand costsharingconceptg18]. Theltalian MedicinesAgencygotreimbursed
for about66%0f non-respondeiSativexpopulationwithin thefirst 6 weekssuggestinghe MEA
representigoodtool for payersavoidingthe wastingof resourcesor patientsnot adequately
respondingln particularconsideringthe PbRreimbursementvas436.8leurosfor 333patients
whereashe CSreimbursementvas218.4Czurosfor 89patients AIFA gotatotal reimbursement
of 164,895.776uros(145,457.73 19,438.045).

Themultivariateanalysishowedhatthe NRSscoreat T1 waspredictiveof treatmentdis-
continuation(adjHR 2.23).

In otherwords,if the NRSat T1 increase®y onepoint, the probability of Sativexdiscontin-
uationincreasedy two fold. Thisisin line with theinitial respondedefinition, requiringa
20%improvementof NRSscoreat T1 comparedo TO. Additionally, the baselindNRSscore
wasalsoassociatetb the outcomeqadjHR0.51).In particular,if the baselineNRSscore
increasedy onepoint, the hazardof Sativexdiscontinuationdecreasesy 49% Overall,higher
NRSscoresrerelatedto ahigherprobabilityto bearespondeandalowerprobabilityto stop
treatment.An increaseof NRSscoreat T1 reflectsthe worseningof spasticitydespiteSativex
treatment,suggesting higherprobability of treatmentdiscontinuation.Thisisin line with the
resultsof our previousstudyshowinghigherNRSscoreis associatetb a higherprobability to
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bearespondef14]. Howeverasmentionedin our previousstudy,the observationatiesign
andthe useof patientreportedspasticityscore canin part affectour findings[19].

In conclusionweobservedhat Sativexs agoodoption for alargenumberof MS patients
complainingof moderateto severeesistanspasticity The4+6weekdrial periodis areliable
tool to identify thosepatientsrespondingio treatment limiting the economicburdenof Sati-
vexon the nationalhealthsystemgchargingmostof the effectivenesilurerisksto the phar-
maceuticacompanywhile addinga costsharingside.Consideringthe increasingcostfor the
societyof standardof caretreatmentof MS patientsspasticityrelateddisabilityandthe nega-
tive impacton their quality of life, wemaysuggesBativexshouldbe consideredasthe add-on
treatmentof choicefor MS patientsfailing to achieveenoughreliefwith first-line classianti-
spastimral options[20]. Furtherresearclis neededo verify if Sativexcouldbeusedasatreat-
mentoption in differentspasticityconditionsotherthan MS andfor MS symptomsotherthan
spasticityasalfirst line option or asadd-on.

Supporting information

S1 File. Dataset of all patients’ records used for the data analysis.
(XLSX)
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