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OVERVIEW
Spinal muscular atrophy (SMA) is a group of 
seriousgeneticconditions,usuallypresenting
inchildhood,categorizedbyprogressivemuscle
weaknessandlossofmovement.1,2Ultimately,
diseaseprogressionresultsinimpairmentsin
breathingandswallowing,whichcanleadto
deathasearlyasage2inchildrenwithtype1
SMA.1SMAiscausedbyreducedproductionof
akeyproteininsurvivalmotorneurons(SMN).1,2 
Onasemnogeneabeparvovec-xioi(brandedas
Zolgensma)wasdevelopedasagenetherapyto
deliverafunctionalcopyoftheSMN1 gene into 
childrenunder2yearsofage,restoringprotein
productionandmotorneuronfunction.2-4

ZolgensmareceivedFoodandDrugAdministra-
tion(FDA)approvalbasedon2trialsinatotal
of36children;thesetrialsdemonstratedthat
basedoncomparisonswithhistoricalcontrols,
Zolgensmamaydelaydeathorpermanentven-
tilation.4Inthesecondtrialofhigh-doseversus
low-doseZolgensma,outcomeswerefurther
improvedinthehigh-dosegroup,whichtheFDA

MERCI Aims

TheMedicaidEvidenceandReviewofCost
Initiative(MERCI)describespolicyconsid-
erationsfordrugsapprovedbytheUSFood
andDrugAdministration(FDA)throughthe
acceleratedapprovalpathway.Thisbrief
providesinformationon:
•	 Theestimatedprevalenceoftargetdi-
agnoses(theacceleratedapprovaldrug’s
indication[s])amongMedicaidmembers;

•	 Theclinicaltrialpopulationusedtosup-
portFDAapproval,andhowsimilaritis
toMedicaidmembersoverall;and

•	 ProjecteddrugcostsforstateMedicaid
programs,includingabreakdownofstate
andfederalfundsusingtheFederalMed-
icalAssistancePercentage(FMAP).
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determinedsupportedefficacybydemonstration
ofadose-responserelationship.4Long-term
outcomesbeyond18to24monthsarecurrently
understudy.5

Zolgensmahasaveryhighcostperdose($2.125
million).InouranalysisofMedicaiddatafrom
May 2019through2021,weidentified146
MedicaidmemberswhoreceivedZolgensma.We
estimatedthecosttohavebeen$276.2million,
withanestimated$101.1millioncomingfrom
statefunds.Zolgensmaexpenditurescanrepre-
sentalargeandpotentiallyunaffordablelineitem
withinanalreadystretchedMedicaidpharmacy
budget.
Zolgensmamayrepresentapotentiallysuccessful
one-dosetreatmentforapreviouslyfatalgenetic
disease.However,duetotherelativelysmall
studiesthatledtoitsapproval,thefullscope
andmagnitudeofthebenefitsandharmsof
Zolgensmaarenotyetknown.StateMedicaid

administratorsmightconsidertheircoverage
criteriaofZolgensma,includinglimitingcoverage
toalignwiththeclinicaltrialcriteria,asopposed
tothebroaderFDAapproval.Further,stateMed-
icaidstaffcanmonitorforevidenceoflong-term
efficacy,andexaminehealthcareusageafter
Zolgensmaadministration,toallowforaccurate
planningoffutureexpendituresrelatedtoSMA.

WhatIsSpinalMuscularAtrophy?
Spinal muscular atrophy (SMA) is a group of 
hereditarydiseaseswhichaffectthenervecells
thatcontrolvoluntarymuscles(motorneurons).1,2 
SMAiscausedbygeneticvariantsresultingin
loweredproductionofakeyprotein(SMN),with
thelevelofSMNcorrelatingwiththeseverityof
thepatient’sSMAdiseasecourse.6 
PeoplewithSMAexperienceprogressivemuscle
weaknessandlossofmovementduetomuscle
wasting(atrophy)andlossofmotorneurons.1 The 

SPINAL MUSCULAR ATROPHY (SMA) and 
ONASEMNOGENE ABEPARVOVEC-XIOI

IN THE US
The incidence of SMA is from 
5 to 13 per 100,000 live 
births.3,7,9

IN MEDICAID
Out of 6 million Medicaid 
members aged under 2 years 
in 2021, 459 were identified 
as having SMA.

PROJECTED ANNUAL COST TO MEDICAID
$158.9 million, with $93.5 million coming from federal funds 
and $65.4 million from state funds

MEDICAID COST ESTIMATES

SMA PREVALENCE

DRUG PRICE PER PATIENT    $2,391,706 per one-time treatment

FDA ACCELERATED APPROVAL DATE    May 2019

ONASEMNOGENE ABEPARVOVEC-XIOI FACTS

OVERVIEW

Sources.InformationsourcedfromIPDAnalyticsandtheFDAwebsites,unlessotherwisereferenced.EstimatesofcoststoMedicaidarebased
onouranalysispresentedinthesectionaboutpotentialMedicaidspendingonZolgensma 
Abbreviations.SMA:spinalmuscularatrophy;FDA:USFoodandDrugAdministration.
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weaknessinskeletalmusclesaffectsfunctionslike
walking,sitting,armmovement,andheadcon-
trol.1,2InmanytypesofSMA,diseaseprogression
alsoleadstodifficultybreathingandswallowing,
ultimatelyresultinginaninabilitytobreathe
withoutmechanicalventilationanddeathatan
earlyage.1

SMAclassificationisbasedonageatsymptom
onsetandmaximummotorfunctionachieved.2 
Thetraditionalclassificationincludes:
• Type 0: Thisisaveryrareandseveretypeof
SMAthataffects<1%ofchildrenwithSMA,7 
withsymptomsbeginningpriortobirth.2 At 
birth,theinfanthassevereweaknessand
difficultybreathingandfeeding.2

• Type 1: This type (also known as 
infantile-onsetSMA)isthemostcommon
formofSMA,2affectingapproximately45%
ofchildrenwithSMA.7,8 Symptoms usually 
becomeapparentbefore6monthsofage.2and
includeseveremuscleweaknessanddifficultly
coughing,breathing,andswallowing.2 

• Type 2: Symptomstypicallyappearbetween
6and18monthsofage,2affecting20%of
childrenwithSMA.7Childrenhavetheability
tositwithoutsupportbutareunabletostand
orwalkwithouthelp.2 

• Type 3: This type usually shows with symp-
tomsafter18monthsofage,2affecting30%
ofchildrenwithSMA.7Childrenwithtype3
experiencedifficultyinwalkingindependently,
running,risingfromachair,orclimbingstairs.2

• Type 4: Symptomsdevelopafter18yearsof
ageaffecting<5%ofpatientswithSMA,7 with 
mildtomoderatelegmuscleweaknessand
othersymptoms.2

HowManyPeopleHaveSpinalMuscular
AtrophyintheUS?
Geneticcarrierscreeningbeforeorduringpreg-
nancyhelpsdetectpathogenicSMN1genevariant
carriers.2,9Newbornscreeningcanhelpidentify
SMAbeforesymptomsdevelop,withtheaimof

improvingearlytherapeuticinterventionandulti-
matelyimprovingpatientandclinicaloutcomes.7,10 

TheincidenceofSMAisfrom5to13per100,000
livebirths.3,7,9Between2018and2022,newborn
screeningacross30statesidentified425infants
whoscreenedpositiveandhadaconfirmed
diagnosisofSMA,leadingtoanestimatebirth
prevalenceofSMAof1in14,694livebirthsinthe
US.11

HowIsSpinalMuscularAtrophyManaged?
Therearecurrently3FDA-approveddisease- 
modifyingtherapiesforSMA,3 each of which 
aimstopreservemotorneurons,improvemuscle
function,andincreaselifeexpectancy2,7:
• Nusinersen(Spinraza):Anintrathecally
administrateddrugtotreatSMAinchildren
andadults.2

• Onasemnogeneabeparovec-xioi(Zolgensma):
Agenetherapyadministeredasanintravenous
infusionforchildrenunder2yearsofagewith
SMAtype1withbiallelicmutationsinthe
SMN1gene.2-4

• Risdiplam(Evrysdi):Anoralmedicationfor
childrenaged2monthsorolder.2

Othersupportivetherapiesincludenutrition,
physicaltherapy,occupationaltherapy,andreha-
bilitationtohelppatientsimproveposture,pre-
ventjointimmobility,andslowmuscleweakness.2 
AnexploratorystudyconductedusingaUS-based
claimsdatasetfoundthediseaseburdenofSMA
extendsbeyondtheneuromusculardegenerative
symptomsassociatedwithSMA12;thisfinding
emphasizingtheneedforearlyandeffective
identificationofSMA.
GenetherapiesforSMAaremosteffectivewhen
administeredbeforesymptomsappear,emphasiz-
ingtheimportanceofnewbornscreening.13 All US 
statesnowincludetestingforSMAtype1intheir
routinenewbornscreening.14,15
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ONASEMNOGENE ABEPARVOVEC-XIOI     Zolgensma®

DRUG CLASS
Recombinant AAV-9 gene therapy

MANUFACTURER
Novartis Gene Therapies

PRICE PER PATIENT (2025)
$2,391,706 per one-time treatment

Treatment of spinal muscular atrophy (SMA) in pediatric 
patients less than 2 years of age with biallelic mutations in 
the survival motor neuron 1 (SMN1) gene

Note. Information reflects that of the most recent prescribing label and not that of the original accelerated approval. 
Sources. IPD Analytics and the US Food and Drug Administration (FDA).

BOXED WARNINGS
Serious liver injury and acute liver failure
Prior to infusion, assess liver function of all patients by clinical examination and laboratory testing. Administer 
systemic corticosteroid to all patients before and after infusion. Continue to monitor liver function for at least 3 
months after infusion, and at other times as clinically indicated.

PRECAUTIONS
• Administer Zolgensma to patients who are clinically stable in their overall baseline health status (e.g., hydration 

and nutritional status, absence of infection) prior to infusion.
• Monitor platelet counts before infusion, and at least weekly for the first month and then every other week for 

the second and third month or until platelet counts return to baseline.
• Prompt attention to signs and symptoms of thrombotic microangiopathy (blood clots in small blood vessels) is 

advised, as this can result in life-threatening or fatal outcomes. If clinical signs, symptoms and/or laboratory 
findings occur, consult a pediatric hematologist and/or pediatric nephrologist immediately to manage as 
clinically indicated.

• Monitor troponin-I (a marker of heart muscle damage) before infusion, and weekly for the first month and then 
monthly for the second and third month until troponin-I level returns to baseline.

• There is a theoretical risk of tumorigenicity due to integration of AAV vector DNA into the genome. Report cases 
of tumors in patients who received Zolgensma to Novartis Gene Therapies, Inc.

ROUTE    Intravenous (IV)

FORMULATIONS
Single-dose vial for IV infusion

INFORMATION
1.1 × 10¹⁴ vg/kg (vector genomes per kg 
of body weight)

DOSING

SAFETY

BASIC INFORMATION APPROVED INDICATION(S)

PATHWAY
Gene therapy; Center for Biologics Evaluation and 
Research (CBER) product approval

DESIGNATIONS
Fast track, breakthrough therapy, priority review, and 
orphan drug

DATE    May 2019

PRESCRIBING LABEL
https://www.fda.gov/vaccines-blood-biologics/zolgensma

FDA APPROVAL

DRUG SUMMARY

https://www.fda.gov/vaccines-blood-biologics/zolgensma
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HowMuchDoesItCosttoTreatSpinal
MuscularAtrophy?
Asof2020,theannualaverageestimatedtreat-
mentcostsforpatientswithSMAtype1ranged
from$75,047to$196,429($92,414to$241,887
in2025USdollars16).17Thetreatmentcostsvari-
abilityaccountsforthefactthatlifeexpectancy
formanypatientswithSMAis2yearsorless.
Thewholesaleacquisitioncostsofthemedi-
cationsindicatedforSMAare:$426,113/year
forSpinraza,$409,650/yearforEvrysdi,anda
one-timetreatmentcostof$2,391,706forZol-
gensma.18 

DRUG INFORMATION
In2019,theFDAapprovedonasemnogeneabep-
arvovec-xioi(brandedasZolgensma)forthetreat-
mentofpediatricpatientsunder2yearsofage
withSMAandpathogenicvariantsinbothcopies
of the SMN1gene.4Theapprovalwasbasedon
survivalandachievementofdevelopmentalmotor
milestones,suchassittingwithoutsupport.4 
TheFDAgrantedfasttrack,breakthroughthera-
py,andpriorityreviewdesignationstoZolgensma 
toexpediteitsapprovalprocess.19Additionally,
theFDAassignedZolgensmaorphandrugand
rarepediatricdiseasedesignation.19

ZolgensmadeliversafunctionalcopyoftheSMN1 
geneusinganAAV9vector.19Theviralvector
carriesthegeneintomotorneurons,wherethe
bodyproducesSMNprotein,tohelprestore
motorneuronfunction.19

FINDINGS

WhatEvidenceWasUsedbytheFDAto
ApproveZolgensma?
TheFDAapprovalwasbasedondatafrom
2open-label,single-armclinicalstudies:1
completed,and1ongoingatthetime.4,19Both
studiesincludedparticipantsunder2yearsof

agewithSMAandwhohadbi-allelicmutationsin
the SMN1geneand2copiesoftheSMN2gene.4 
Zolgensmawasadministeredasasingle-dose
intravenousinfusionover30to60minutes.4

What was the effectiveness of Zolgensma at the 
time of FDA approval?
Study1(STR1VE;NCT03306277)enrolled21
participants,noneofwhomneededaventilator
supportorafeedingtube.4 The mean age of 
theparticipantsatthetimeoftreatmentwas
3.9months(range,0.5to5.9months).4 All the 
participantsreceivedasingledoseof1.1×10¹⁴
vg/kg(vectorgenomesperkgofbodyweight)of
Zolgensma.4

Theefficacyofthedrugwasevaluatedbasedon
survival,definedasthetimefrombirthtoeither
deathorpermanentventilation,andtheachieve-
mentofdevelopmentalmotormilestones,such
assittingwithoutsupport.4Interimdatafromthe
ongoingstudyshowedthat19participantswere
alivewithoutpermanentventilation.4 Thirteen 
ofthe19participantsreached14monthsofage
withoutpermanentventilationandcontinuedin
thetrial.4Theabilitytositwithoutsupportforat
least30secondswasachievedby10participants,
withameanageof12.1months.4Sixteen(76%)
participantswerenotdependentonnoninvasive
ventilatorsat14months.4Thestudydidnot
includeacontemporaneouscomparisongroup;
however,basedonnaturalhistoryonlyaround
25%ofuntreatedpatientswouldbeexpectedto
reachthemilestonesofbeingaliveandnotusing
permanentventilationbeyond14monthsofage.4

Study2(NCT002122952)enrolled15patientsin
2treatmentcohorts(low-doseandhigh-dose).4 
Thelow-dose(6.7×10¹³vg/kg)20cohortincluded
3participantswithameanageof6.3months
(range,5.9to7.2months)atthetimeoftreat-
mentandthehigh-dosecohort(2×10¹⁴vg/kg)20 
included12participantswithameanageof3.4
months(range,0.9to7.9months).4Forreference,
theparticipantsinthelow-dosecohortreceived
aroundone-thirdofthehigherdose.4 
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After24monthsoffollow-up,all12participants
inthehigh-dosecohortwerealivewithout
permanentventilation;inthelow-dosecohort,
all3participantswerealive,with1participant
requiringpermanentventilation.4Inthehigh-dose
cohort,9participantswereabletositwithout
supportforatleast30secondsand2participants
wereabletostandandwalkwithoutassistance.4 

Noneoftheparticipantsinthelow-dosecohort
achievedthesemilestones.4TheFDAnotedthat
thehigh-dosecohortshowedthedose-response
relationshipandsupportedtheeffectivenessof
Zolgensma.4 
Exhibit1providesasummaryofthestudiesused
toapproveZolgensma.

Study 1 (STR1VE) Study 2

Official title Phase3,open-label,single-arm,
single-dosegenereplacementtherapy
clinicaltrialforpatientswithspinal
muscularatrophytype1with1or2
SMN2copiesdeliveringAVXS-101by
intravenousinfusion

Phase 1 gene transfer clinical trial for 
spinalmuscularatrophytype1delivering
AVXS-101

ClinicalTrials.gov ID NCT03306277 NCT02122952

Study design Single-arm,open-label,single-dosestudy Open-label,single-arm,dose-escalation
study

Clinical trial phase Phase 3 Phase 1

Study population  
description

Participantswithsymptomaticorpre-
symptomaticSMAtype1,withadisabling
mutationofSMN1and1or2copiesof
SMN2

Participantswithgeneticallyconfirmed
diagnosisofSMAtype1,homozygous
SMN1exon7deletions,and2copiesof
SMN2

# of study participants 
(total)

22 15

# of study participants 
assigned to Zolgensma 
group

22includedintheprimaryinten-
tion-to-treatanalysis,19participants
completedthetrial

3participantsinthelow-dosecohortand
12inthehigh-dosecohort

Age of participants Meanage(SD):3.7(1.6)months Meanageinlow-dosecohort:6.3(range,
5.9to7.2)months
Meanageinhigh-dosecohort:3.4(range,
0.9to7.9)months

Vaccinations Hadtobeup-to-dateonchildhoodvacci-
nations,includingseasonalvaccinations

Recommendedtofollowallroutinely
scheduledvaccinations,includingseasonal
vaccinations

Motor function  
evaluation

Swallowingevaluationtestperformed
priortoadministrationofgenereplace-
ment therapy

Hypotoniaandmuscleweaknessatthe
timeofenrollment

EXHIBIT 1
Summary characteristics of the studies used to support approval of Zolgensma4,21-24
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What was the known safety profile of Zolgensma 
at the time of FDA approval?
TheFDAissuedaboxedwarningforZolgensma,
highlightingitmaycauseseriousliverinjuryand
acuteliverfailure4:
• Acuteliverfailureleadingtodeathhasbeen
reported

• Acuteliverinjuryandelevatedaminotransfer-
ases can also occur

• Patientswithpreexistingliverimpairmentmay
beathigherrisk

TheFDArecommendedthatclinicians4:
• Assessliverfunctionforallpatientsbyclinical
examinationandlaboratorytestingpriorto
infusion

• Administercorticosteroidstoallpatients
beforeandafterinfusion

• Continuetomonitorliverfunctionforatleast
3monthsafterinfusionandatothertimesas
clinicallyindicated

Study 1 (STR1VE) Study 2

Prophylactic measures 
for elevated liver  
enzymes

Participantsreceivedprednisolone(1mg/
kgperday),beginning24hbeforethe
infusionupto30daysormoreafterthe
infusion

Participantsreceivedprednisolone(1mg/
kgperday),beginning24hbeforethe
genevectorinfusionupto30daysor
moreaftertheinfusion

Study arms 1studyarm 1studyarm,2dosecohorts

Intervention One-timeintravenousinfusionof 
1.1×10¹⁴vg/kgZolgensmafor30to 
60minutesviaaperipheralvein

One-timeintravenousinfusionof6.7×
10¹³vg/kgor2×10¹⁴vg/kgZolgensma
forapproximately60minutes

Control Nocomparatorgroup Nocomparatorgroup

Co-primary outcomes Survival,definedastheabsenceofdeath
orpermanentventilation
Functional,independentsittingfor30
seconds

Safety,definedasanytreatment-related
adverseeventsofgrade3orhigher

Secondary endpoints Abilitytothriveatage18months,
definedasacompositeofswallowing
function,nutritionalsupport,andweight
 maintenance
Independencefromventilationsupport

Timeuntildeathorpermanentventilation
Changeinmotorfunction

Study duration Upto18months Upto24monthspontinfusion

Study sites 16locationsinUS 1locationinUS

Trial funding NovartisGeneTherapies AveXis,Sophia’sCureFoundation,Re-
searchInstituteatNationwideChildren’s
Hospital

Sources.ThisinformationistakenfromthetrialpublicationsandClinicalTrials.govtrialregistryrecordsandmayvarytothatreportedin
theprescribinglabel.
Abbreviations.SD:standarddeviation;SMA:spinalmuscularatrophy;SMN:survivalmotorneuron(gene);vg:vectorgenome(s).
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HowCommonIsSpinalMuscularAtrophy
AmongMedicaidMembers?
Ouranalyticcohortincluded5,948,018Medicaid
membersagedunder2yearsatanypointin2021
whowerenotduallyeligiblein2021.Ofthese,we
identified459(7.7per100,000membersaged
under2years)ashavingSMA,withtheirfirstSMA
claimbeforetheirsecondbirthday.
AmongMedicaidenrolleesidentifiedwithSMA,
48.2%identifiedasnon-HispanicWhite,31.2%
asHispanic,and14.2%asnon-HispanicBlack
(Exhibit2).

HowDoMedicaidMembersWithSMA
CompareWithZolgensmaTrialPopulations
andOtherMedicaidMembers?
Thedemographiccharacteristicsofchildrenin-
cludedinthedrugtrialsvariedfromourMedicaid
cohort.Only18%oftheSTR1VEtrialcohortwere
Hispanic,while31.2%ofMedicaidmemberswith

SMAareHispanic.23IntheSTR1VEandStudy2
trials,femalesmadeupahigherpercentageof
participants(55%and60%,respectively)thanis
seeninMedicaidmemberswithSMA(only47%
female).23,24Thedemographiccharacteristicsof
thetrialparticipantsaresummarizedinAppen-
dixC.
MedicaidmemberswithSMAhadsubstantially
higherhospitalandemergencydepartment
usethanmatchedMedicaidmemberswithout
SMA(Exhibit3).Specifically,46.2%ofMedicaid
memberswithSMAexperiencedatleast1
hospitalizationin2021,comparedwith23.7%
ofmemberswithoutSMA.MemberswithSMA
alsoexperiencedmanymoretotalinpatientdays
(12,011vs.1,078per1,000members),were
morelikelytoexperiencehospitalstayslasting
atleast5days(25.1%vs.3.3%),andhadhigher
emergencydepartmentuse(1,885vs.654visits
per1,000members).

 with SMAa %b without SMAa %b

Total members 459 - 5,948,018 -

Age, in years
0 131 28.5 1,765,102 29.7
1 177 38.6 2,067,101 34.8
2 151 32.9 2,115,815 35.6

Sex
Female 215 47.4 2,909,554 48.9
Male 239 53.6 3,038,230 52.1

Race and ethnicity
Black,non-Hispanic 36 14.2 772,511 22.3
Hispanic 79 31.2 1,133,884 32.7
White,non-Hispanic 122 48.2 1,324,920 38.2
Allotherraceorethnicity,non-Hispanic 16 6.3 235,507 6.8

EXHIBIT 2
Characteristics of Medicaid members aged 0 to 2 with and without SMA, 2021

Notes.a ExcludingduallyeligiblemembersandmembersinAlabama,Mississippi,andUtah.bPercentageofmemberswithnonmissingdata
ondemographiccharacteristics.55.1%ofthemembersSMAand58.3%ofthememberswithoutSMAhadnonmissingraceorethnicity
data.FormoredetailseeAppendixB.
Abbreviation.SMA:spinalmuscularatrophy.
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 Members with SMA Matched members without SMAa

Total members 459 1,377

Hospitalizations
%with≥1hospitalization 46.2 23.7
%with≥2hospitalizations 21.6 1.9
Totalhospitalizations,per1,000members 1,346 264
Totalinpatientdays,per1,000members 12,011 1,078
Averagelengthofstayperhospitalization,days 8.9 4.1
%with≥1hospitalizationlasting≥5days 25.1 3.3

Emergency visits 
%with≥1EDvisit 50.3 34.9
%with≥5EDvisits 9.4 1.7
TotalEDvisits,per1,000members 1,885 654

EXHIBIT3
Health service use by matched Medicaid members with and without SMA, 2021

Note.a MedicaidmemberswithoutSMAmatchedtomemberswithSMAat3:1onstate,age,sex,race,andethnicity. 
Abbreviations.ED:emergencydepartment;SMA:spinalmuscularatrophy.

DATA METHODS SUMMARY
ZolgensmaisagenetherapyusedforSMA.ResearchersattheCenterforEvidence-basedPolicy(Center)
usedCentersforMedicare&MedicaidServices(CMS)TransformedMedicaidStatisticalInformation
SystemT-MSISanalyticfilestoidentifyMedicaidmemberswhoarepotentiallyeligibleforthistreatment.
Specifically,weidentifiedmembersaged2yearsoryoungerwithatleast1inpatientoratleast
2outpatientclaimswithaSMAdiagnosis(ICD-10codesG12.0,G12.1,G12.8,andG12.9).Asourfocus
wasMedicaidexpenditures,weexcludedmemberswithevidenceofdualenrollment(memberswith
bothMedicaidandMedicarecoverage),asduallyeligiblemembersalsohavepharmacybenefitsunder
MedicarePartD.Usingthesecriteria,datafromAlabamaandUtahwereexcludedasthesestatesdo
notreportdual-enrollmentstatus.Otherstate-basedanalysisexclusionsweredeterminedbasedon
recommendationsfromtheCMSDataQualityAtlas,whichreportsstate-specificdataavailabilityand
completeness.Wegenerallydidnotreportdataelements(e.g.,raceorethnicity)forstatesidentifiedas
having“unusable”or“highconcern”dataqualityaccordingtoDataQualityAtlas.Duetounusabledata
qualityforprocedurecodesininstitutionaloutpatientclaimssubmittedinIllinoisandNewYork,we
excludedthose2statesfromtheanalysisofmemberswithZolgensmaclaims.
Toidentifythosewhoarepotentiallyeligibleforthetreatmentin2021,wefocusedonmemberswithSMA
whowereyoungerthan2yearsoldatanypointduringtheyear(i.e.,hadtheirsecondbirthdayin2021or
laterincludingthosewhowerebornin2021).Weexcludedasmallnumberofmembers(n<11)whohad
theirfirstSMAclaimaftertheirsecondbirthday.TomakecomparisonswiththeMedicaidpopulationat
large,weuseda3-to-1exactmatchingmethodbasedonstate,age(inyears),sex,andraceandethnicity.
Ourcostmodelestimatedannualcostforthetreatmentbasedonthedrugindicationprevalence
estimatesandassumptionsfortreatmentuptake,aswellasaveragedrugacquisitioncostsandstatutorily
requiredrebates.RefertoAppendixAforadditionaldetailonhowweconductedthisstudy.
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HowCommonWasZolgensmaUseAmong
MedicaidMembersin2019to2021?
ZolgensmawasapprovedinMay2019.Weidenti-
fied146memberswithclaimsforZolgensmafrom
2019through2021(excludingAlabama,Illinois,
Mississippi,NewYork,andUtah;Exhibit4).The
numberofmemberswhoreceivedthetreatment
increasedovertime,with21membersin2019,
59 membersin2020,and66membersin2021.
ThenumberofmemberswithZolgensmaclaimsin
2021represents15.9%ofthetotalmemberswe
identifiedaspotentiallyeligibleforthistreatment.
TheaverageageattreatmentforMedicaid
memberswashighercomparedtotheaverage
ageoftrialparticipants.Alltrialparticipantswere
agedlessthan8months,withanaverageage
of3.7months,whileintheMedicaidcohortthe

averageageattreatmentwas7.6months.While 
over41%oftheMedicaidmemberswhoreceived
thistreatmentgotitwithinthefirst3monthsof
life,1in3wasolderthan8monthsofage,which
isentirelyoutsidetheagerangeoftrialpartici-
pants.

WhatWastheImpactofZolgensmaon
StateMedicaidSpendingfor2019to
2021?
WeestimatethattotalMedicaidspendingon
Zolgensmawas$276.2millionnationallyfrom
May2019(whenitfirstbecameavailable)through
2021,with$175.1millionofthiscostcoming
fromfederalfundsandtheremaining$101.1
millioncomingfromstatefunds.Thisestimateis
basedonconvertingthetotalnumberofZolgens-
maclaimsintoadollarcostusingthepriceofthe
treatmentatthetime($2,125,000perdose)and
applyingthestatutorilyrequiredrebates.Referto
AppendixAforadditionaldetailonhowthecosts
werecalculated.

WhatIsthePotentialImpactofZolgensma
onStateMedicaidSpending?
DuetoprovisionsoftheOmnibusBudgetRecon-
ciliationActof1990thatestablishedtheMedicaid
DrugRebateProgram,stateMedicaidprograms
mustcoverFDA-approveddrugsifthemanufac-
turersignedarebateagreementwithUSDepart-
mentofHealthandHumanServices.Therefore,
FDAapproval,includingacceleratedapproval,is
akeyfactorinestablishingtherequirementfor
Medicaidcoverage.Weestimatethatthefuture
total annual cost of Zolgensma for SMA treatment 
inMedicaidtobe$158.9million(95%confidence
bounds,$139.1millionand$288.6million).This
correspondstoaper-memberper-month(PMPM)
costof$0.17(95%confidencebounds,$0.15
and$0.31)forallMedicaidmembers.Basedon
theenrollmentcompositionofthememberswith
ZolgensmaclaimsinCHIP(Children’sHealth
InsuranceProgram)andMedicaidin2021,andthe
weightednationalaverageofcorrespondingfed-

 
with Zolgensma 

claimsa %b

Total members 459 -

Age at treatment, in months
0to2 131 28.5
3to5 177 38.6
6 to 11 151 32.9
12to24

Sex
Female 215 47.4
Male 239 53.6

Race and ethnicity
Hispanic 79 31.2
White,non-Hispanic 122 48.2
Allotherraceorethnicity,
non-Hispanic 16 6.3

EXHIBIT 4
Members aged under 2 years with SMA who had 
Zolgensma claims in Medicaid, 2019 to 2021

Notes.a Excludesduallyeligiblemembersandallmembersin
Alabama,Illinois,Mississippi,NewYork,andUtah.bPercentage of 
memberswithnonmissingdataondemographiccharacteristics.
Abbreviation.SMA:spinalmuscularatrophy.
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eralmatchrates,weestimatethat$93.5million
ofthetotalannualcostswouldcomefromfederal
fundsandtheremaining$65.4millionwould
bepaidbythestates.Thisestimateisbasedon
thecurrentpriceofthetreatment,theMedicaid
incidenceassumptionof1Medicaidmemberwith
type1ortype2SMAper42,350births(about85
newmemberseligibleforZolgensmaeachyear),
andanestimatethattheuptakeratewillincrease
by15%fromthe2021level.RefertotheMethods
Appendix(AppendixA)foradditionaldetailon
modelinputsandassumptions.

CONSIDERATIONS
ZolgensmareceivedFDAapprovalbasedon2
trialsincluding36children,demonstratinglonger
durationsofsurvivaltoeitherdeathorpermanent
ventilationrelativetowhatwouldhavebeen
expectedbasedonhistoricalcontrols.4While
thisoutcomeisclearlyimportantforfamilies,
clinicians,andMedicaidadministrators,thetrue
efficacyofZolgensmarelativetonotreatmenthas
notbeenestablished.Further,whetherandwhich
concurrenttreatmentsarealsoneededalongwith
Zolgensmahasnotbeenfullyestablished.State
Medicaidprogramstaffcouldconsidermonitoring
healthcareserviceusebychildrenwhoreceived
Zolgensma,includinguseofotherdrugtherapies,
inpatientstaysandemergencydepartmentvisits,
tounderstandpatternsofcareusageafterthe
one-timetreatment.
Medicaidcoveragepoliciesvarybystateand
treatmentchoice,leadingtoconcernsabout
unevenaccesstotreatmentamongchildrenwith
SMA.25Insomestates,Medicaidcoverageguide-
linesforZolgensmarequirepriorauthorization.25 
Theotherrequirementsforcoverageincludeno
concurrentuseofotheravailabletreatments,no
previoususeofZolgensma,SMN2genecounts,
ventilationstatus,andspecialtycareservices.25 In 
somestatesandMedicaidmanagedcareorgani-
zations,MedicaidcoverageforZolgensmaismore
restrictivethantheFDA-approvedpopulation

becausetheFDA’seligibilitycriteriaarebroader
thanthoseusedinclinicaltrials.26

WhileSMAisrelativelyrare,Zolgensmaisa
veryexpensivetherapy.WeestimatedMedicaid
spendingonZolgensmatobe$276.2million
betweenMay2019through2021.Whileit
receivedfullFDAapproval,thisapprovalwas
basedonsinglearmopen-labeltrials,4andlong-
termoutcomesarecurrentlyunderstudy.5 State 
Medicaidprogramadministratorsshouldcontinue
tomonitorforevidenceoflong-termefficacyto
allowforaccurateplanningoffutureexpenditures
relatedtoSMA.Further,stateMedicaidprogram
administratorsshouldconsidertheircoveragecri-
teriaforZolgensma,assomestateslimitcoverage
ofZolgensmatomirrorthepopulationincludedin
theclinicaltrials,asopposedtothebroaderFDA
approval.
Insummary,Zolgensmarepresentsapotentially
successfultreatmentforafatalgeneticdisease.
However,duetotherelativelysmallstudiesthat
ledtoitsapproval,thefullscopeandmagnitude
ofthebenefitsandharmsofZolgensmaarenot
yettrulyknown.Toinformfuturemanagement
strategies,stateMedicaidprogramscanmonitor
healthcareserviceusageamongchildrenwho
receivedZolgensmaintheirstate.
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APPENDIX C
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PARTICIPANTS
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teristicsofthepatientswithSMAwhoparticipat-
edinthestudiesusedtoapproveZolgensma.
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