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ABSTRACT
Post-stroke Epilepsy (PSE)has been identified as a significantclinical
conditioninstrokesurvivorsaffectingoutcome,qualityoflife,andhospital
cost.Theyareclinicallyunderestimatedwithoutconsensusforprophylaxisand
treatment.ThePSEwereempiricallymanagedwitholderAnti-EpilepticDrugs
(AEDs)likeCarbamazepine(CBZ),whichisnotwithoutissuesonsideeffect,
drug-druginteractions,andtolerability.NewerAEDslikelevetiracetam (LEV)
havebettersafetyandtolerabilityprofiles,howeverthereislimitedclinical
evidencesupportingitsuseinthetreatmentandpreventionofPSE.Thisstudy
was therefore designed to identify determinants ofPSE and compare
prophylacticandtherapeuticeffectsofLEVandCBZmonotherapy.

Thestudywasdividedintothreephasesandcarriedoutinthreepurposively
selectedtertiaryhealthinstitutionsinSouthWestNigeria.Thefirstphase
involved detailed review ofrecordsforsocio-demographics,aetiologyand
medicationcharacteristicsof946adults,aged≥16,andattendingepilepsy
clinicsforaminimum periodof5yearsusingconvenientsamplingmethod.In
thesecondphase,346neuroimageconfirmedstrokepatientswhoconsented
wererecruitedandfollowedupfor24months.PostStrokeOutcome(PSO)
suchasseverity,functionaloutcome,cognitionandepileptiform patternwere
assessedusingNationalInstituteofHealthStrokeScale(NIHSS),Modified
RankingScale(MRS),CognitiveScreeningInstrumentforDementia(CSID),and
Electroencephalography(EEG),respectively.DevelopmentofPSE,Mortality
Rate(MR)anddeterminantsofPSEwereevaluated.Thosethatdeveloped
seizureswererandomisedintoAEDgroupsandfollowedupfor12monthsand
PSOevaluated.Thethirdphaserecruited240neuroimageconfirmedstroke
patientswithnopriorseizurehistoryandrandomlydividedintoProphylactic
Group(PG)[80eachofLEVandCBZ]andNon-ProphylacticGroup(NPG).The
Lev(250mg)andCBZ(200mg)wereadministeredtwicedailyandevaluated
forPSO.Datawereanalysed using descriptivestatistics,Chisquare,and
independentstudent’sttestatα0.05.

Therecordsshowedthatmajorityofthepatientshadidiopathic(60.1%)and
structuralepilepsy(24.9%),withstrokebeingthecommonest.Twohundred
andninety-four294(31.1%)werenotonAEDand515(79.0%)ofthoseonAEDs
used CBZ. Twenty-seven percent(27%)developed PSE and identified
determinantsofPSEwereseverestroke(p0.010),diabetesmellitus(p0.002),
corticalinvolvement(p0.016),insomnia (p0.009)and epileptiform pattern
(p0.000).ComparingCBZwithLEVgroupsamongPSE,PSO showedhigher
MR[21(45.7%)versus11(23.9%),p0.029],pooroutcomeonMRS[28(63.6%)
versus17(40.5%),p0.032],severeNIHSS[26(56.5%)versus13(28.3%),p0.006]
and impaired cognition on CSID [20(43.5%) versus 16(34.8%),p0.08],
respectively.Inphase3,17(10.6%)ofPG[10(12.8%)CBZversusLEV7(8.8%)]
comparedto17(21.3%)ofNPG developedseizures.TherewashigherMR
[22(13.7%)versus 34(42.5%),p0.029],pooroutcome on MRS [(47(58.8%)
versus59(36.9%),p0.001)],andCSIDscore(53.39±26.19versus36.37±34.06,
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p0.001)inNPGcomparedwithPG.

Stroke severity,corticalinvolvement,epileptiform pattern and background
diabetes mellitus were identified as predictors ofpoststroke epilepsy.
Levetiracetam exhibited bettertherapeutic effectthan carbamazepine for
prophylaxisandtreatmentofpoststrokeepilepsy.

Keywords: Anti-EpilepticDrugs,Stroke,Seizure,Prophylaxis
Wordcount:484
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CHAPTERONE

INTRODUCTION

1.1: Background

Strokeisthethirdleadingcauseofdeathandamajorcauseofdisabilityin

developedcountries,affectingoneinsixadults,withanestimated3–6million

cases annually (Lahtietal.,2017).A previous retrospective study,that

spannedovertenyears,involvingcasenotesandautopsyrecords,among

strokepatientsinSouthwesternNigeria,thatwerediagnosedbasedonWorld

HealthOrganization(WHO)criteriarevealthatstrokeaccountsforabout2%

causeofdeathrateandaCaseFatalityRate(CFR)ofabout10%at24hours,

30%at7days,andgreaterthan40%at30daysand6month(Ogunetal.,2005)

Inacohortof603consecutivestrokepatients,59% hadcomplicationsand

weremostlycommoninelderly.Recurrentfalls,fracture,depression,cognitive

impairment,urinary tractand chestinfection,deep venous thrombosis,

pulmonary embolism,acute confusionalstate,and epilepsy are known

sequelae of stroke (Fantu et al.,2022;Farooq and Gorelick,2013;

Kodankandathetal.,2017)

StrokeInducedSeizures(SIS)areassociatedwithprolongedhospitalization,

morecomplicationsandincreasedmortalityespeciallyinelderly.WhileStroke

Induced Epilepsy(SIE)isa majorclinicalcondition among strokecohort

affectingoutcome,qualityoflife,andcostofhospitalcare(DoriaandForgacs,

2019).TheInternationalLeagueAgainstEpilepsy(ILAE)definedSIEastwoor

moreunprovokedepilepticseizuresoccurringatleastaweekafterstroke

(Brodieetal.,2018).SeizureInducedSeizurearefurthersubdividedintoearly

onsetandlate-onsetseizuresbasedontimeofoccurrence.Accordingtothe

presentILAEdefinition,asinglelateseizureafterstrokequalifiesasstructural

epilepsyduetothehigh(>60%)riskofrecurrencewithinthefollowing10years

(Fisher,2017).
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Strokeistheleadingcauseof epilepsy intheelderlypopulation,accountingfor

nearly50%ofthenewlydiagnosedcasesof epilepsyinthisagegroup(Zhaoet

al.,2018). Inameta-analysisof34longitudinalcohortstudiesinvolving

102,008patients,theaggregateincidencerateofSISis7% whilethatofSIE

was5%(Zouetal.,2015a)

In anotherstudyusing WHO criteria forstroke diagnosis and physician

supervised questionnaire-based diagnosis ofepilepsy study to describe

epidemiologyand associationofSIE,among 3,310 patientswithno prior

historyofepilepsywhopresentedwithfirststrokebetween1995and2007,

withameanfollow-upof3.8years.Two-hundredthirteensubjects(6.4%)

developed SIE.SIE incidence at3 months and 1,5,and 10 years were

estimatedat1.5%,3.5%,9.0%,and12.4%,respectively(Graham etal.,2013a)

Genderanddemographicfactorswerenotassociated,however,univariate

analysisrevealedassociationwith corticalinvolvement,youngageandstroke

severityatpresentationKammersgaard andOlsen. reportedfrom acommunity

studythatSIEoccurredinabout3%ofallpatientswithstrokewithin7years

afterstroke(KammersgaardandOlsen,2005) Generally,theincidenceofSIE

inolderpeoplerangesfrom 2%to4%(Graham etal.,2013b).

BentesandcolleaguesreportedthatSIEisclinicallyunderdiagnosedwithout

adequateneurophysiologicalassessment(Bentesetal.,2017) Bentesand

colleaguesobserved thatindependentpredictorsofSIE areasymmetryand

interictalepileptiform pattern.

Epileptogenesisisdefinedasamolecularandcellularprocessofconvertinga

lesssusceptiblebrainto onethatishighlyexcitableleading to recurrent

seizures (Websteretal.,2017;Yang etal.,2018)The exactpathogenic

mechanism ofSIE hasnotbeenelucidated,however,recentobservations

suggestsinflammationmayplayaroleleadingtomolecularreorganizationof

membrane and extramembrane proteins,neuronalloss,gliosis,axonal

dendriticandmossysprouting(RanaandMusto,2018).

Generally,epilepsyisduetoanimbalancebetweenactivitiesofexcitatoryand
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inhibitoryneurotransmitters(Yangetal.,2018)Paroxysmaldepolarizationshift

isdefinedasburstofaggregationofconsistentdischargeswhichisinform of

protractedactionpotential.Itiskeytoinvestigatingepileptogenicfocusand

indeedareliablemarkerofepileptogenesis(Zöllneretal.,2021).

1.2: Rationale

Consequentupon the scantknowledge ofthe pathogenesis ofSIE,its

managementremains largely empirical.There is also no consensus for

primarypreventionofSIE(Winsteinetal.,2016).Anti-EpilepticDrugs(AEDs)

suchasCarbamazepine(CBZ),Phenytoin,andSodium Valproateareemployed

in the treatmentof SIE and SIS.Recently,newerAEDs forexample,

Levetiracetam (LEV),an anti-epilepticwith auniquemodeofaction,was

introducedintothemanagementofSIE.(Litvinovaetal.,2020;Shetty,2013a)

TherearegrowingevidencessupportingtheroleofLEVinthemanagementof

SIE.Levetiracetam hasbeendescribedtoinhibitinflammatoryactivitiesand

glioticchangesthatcaninduceseizuresinhippocampusandpiriform cortex

ofrat(Lyseng-Williamson,2011).SeizureInducedEpilepsy,isoneofthekey

sequelaeofstrokewithpotentialseriousconsequencesandrequiresadequate

clinical management to reduce associated morbidity and mortality.

ManagementofSIE has notattracted the deserved attention in Nigeria.

Therefore,thereisurgentneedtoevaluatethepotentialimpactofAED in

prophylaxisandmanagementofSIEinNigeria.Thestudywasconductedin

threephaseswithaview toimprovingoutcomeofstrokeparticularlyinthe

managementofepilepsysecondarytostroke.

1.Hospital-based pattern of epilepsy among adults (and adolescents)

NigeriansinSouthwesternNigeria

2.Pattern ofseizure disorderand evaluation ofLEV and CBZ in the

managementofSIS/SIEamongstrokesurvivor.

3.EvaluationoftheroleofLevetiracetam andCarbamazepineinthe

preventionofSIS.
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1.3: Aim ofStudy

ToidentifydeterminantsofPostStrokeEpilepsy(PSE)andcompare

prophylactic and therapeutic effects of Levetiracetam (LEV) and

Carbamazepine(CBZ)monotherapy

1.4: SpecificObjectives

1.Todeterminehospital-basedpatternofepilepsyamongtheadult(and

adolescents) population attending selected epilepsy clinics in

Southwest,Nigeria.

2.TodeterminepatternandclinicalpredictorsofStroke-InducedSeizure

(SIS)/Stroke-InducedEpilepsy(SIE)amongstrokesurvivors.

3.To compare efficacy and tolerability ofLevetiracetam (LEV)and

Carbamazepine(CBZ)instroke-inducedepilepsy.

4.To determine the prophylactic role of Levetiracetam (LEV) and

Carbamazepine(CBZ)instroke-inducedseizure(SIS)/stroke-induced

epilepsy(SIE).

1.5: RESEARCHQUESTIONS

1.IsthereaneedforAEDasprophylaxisamongstrokepatients?

2.Which of the selected AED willexhibit better prophylactic and

therapeuticefficacy?

3.WhataretheclinicalpredictorsofPSE?

4.DoesstrokeandPSEaffectcognitiveoutcome?

5.DoesthetypeofAEDusedaffectthecognitiveoutcome?
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CHAPTERTWO

LITERTUREREVIEW

2.1: Burdenofstroke

Strokeisanimportantofcauseofdisability,seizures,cognitiveimpairment

andmortalityinadultsworldwide(Akinyemi,etal.,2021).Itisestimatedthat

anaverageof1in4individualthatareadultwilllikelydevelopstrokeinhis/her

lifetime(Akpaluetal.,2019).Theburdenofstrokeisrisinginsub-Saharan

Africa (SSA)compared to data from developed countries,though overall

indicesareworseindevelopedcountrieswithcurrentprevalenceof1.1per

1000 and a month fatalityrate ofabout40% (Akpalu etal.,2019).The

increasingmortalityofstrokefrom SSAhasbeenlinkedtosuboptimalandnon

-availability ofadequate stroke care compared to whatobtains in the

developedcountries(Onwuchekwaetal.,2014).

Identifiedkeydriversofincreasingstrokeburdenhasbeenclassifiedintoearly,

adolescent,andadultfactorsaccordingtoarecentviewbyAkinyemietal.The

factorsthatare related to earlylife issuesinclude low birth weightand

childhoodundernutrition(Akinyemietal.,2021).Specificallylowbirthweight

has been linked to a lotofcardiovascularrisk including hypertension,

dyslipidaemiaanddiabetesinlatelife(Akinyemietal.,2021).The adolescent

andyoungadulthood factorswererelatedtolifestylemodificationandsocial

changesincludingexcessiveintakeofalcoholandmeat,smoking,andreduced

intakeofvegetables(Olowoyoetal.,2021).Alsofrom adolescenttoadulthood,

airpollutionandepigeneticfactorsfrom stressfurtheraggravateneurological

diseasesbypromotinginflammatorycascade(Akinyemietal.,2021).Previous

studiesonstrokereviewthattheincidenceofstrokerangesfrom 26/100000

to61/100000(Adeloye2014;Ezejimoforetal.,2017).Theincidenceofstroke

ishigherinmalecomparedtofemalebeforemenopause,however,theriskis

equalaftermenopause(Akpaluetal.,2019).Thecurrentestimatedprevalence

ofstroke ranges from 56/100000 to 316/100000 per100,000 in SSA.
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Worldwide,therehasbeen3.1% riseinagestandardizedstrokeprevalence

rate(1300.6UI,1229.0-13747per100000in2017)(Kim etal.,2020).Stroke

mortalityrateinNigeriaishighwithareported30-dayCFR<40%.TheCFRis

about8timeshigherinthedevelopingnationcomparedtodevelopedcountries.

There has been 34% decrease in age standardized stroke mortalityrate

worldwide(Obiakoetal.,2011).

2.2: Riskfactors

Strokeriskfactorscanbedividedintotwocategories,modifiableandnon-

modifiable,withagebeingoneofthemostimportantnon-modifiablerisk

factors (O’Donnelletal.,2010,2016).A recentstudydefining the main

modifiableriskfactorsforstrokeincohortsfrom GhanaandNigeriafound

hypertension,dyslipidaemia,regularmeatintake,andincreasedwaist-to-hip

ratio,diabetes,lowintakeofgreenandyellowvegetables,stress,toomuchsalt

atthe table,heartdisease,lackofexercise,etc.Currentsmoking is an

identifiedmodifiableriskfactor(Akpaluetal.,2019;Azarpazhoohetal.,2019).

Aninternationalstudyofstrokeriskfactorsfoundthatmajorityofstrokesare

caused by20 riskfactors.Thesefactorsinclude hypertension,Diabetes

Mellitus(DM),heartrelatedproblems,activesmoking,andcentralobesity,

dyslipidaemia,lackofexercise,alcoholintake,poordiethabit,psychosocial

stress,anddepression(GuzikandBushnell,2017;O’Donnelletal.,2016).

Consistently,hypertension is one ofthe leading factorcontributing to

developmentofstrokeworldwidefrom previousstudyasdescribedbythe

INTERSTROKEstudy(O’Donnelletal.,2010,2016).Studieshaveshownthat

variability in Blood Pressure (BP),isolated rise in Systolic BP (SBP),

UncontrolledDiastolicBP(DBP),concomitantriseinSBPandDBPwereall

associatedwithstroke,severity,andpooroutcome(GuzikandBushnell,2017;

PrabhakaranandChong,2014). Thetargetaim ofBPcontrolshouldbea

declineof10-mmHgand5-mmHginSBPandDBP,respectivelyfrom baseline

in hypertensive,non-hypertensive,DM and Chronic KidneyDisease (CKD)

patients(GuzikandBushnell,2017;Hajjaretal.,2010;Leasureetal.,2019).

Datafrom SecondaryPreventionofSmallSub-CorticalStroke(SPS3)and
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Prevention Regimen ForEffectively Avoiding Second Strokes (PRoFESS)

suggestthatSBPshouldbebetween120to140mmHgandDBPshouldbe

between80to90mmHgtodecreasere-occurrenceofStroke(Diener,2007).

There are now changes in previous targets from guidelines which is

recommendingcommencementofBPmedicationatahighervalueforadult

aged>60yearsspecificallyat>150/90mmHg.Furthermore,recentguidelines

arerecommendingvalueof140/90inDM andCKDpatients(AlAhmadetal.,

2021).

DiabetesMellitus,and impaired fasting glucosearemajorriskfactorfor

ischemicstrokefrom previousstudy(Chenetal.,2016). DiabetesMellitus

acceleratestheprocessofatherosclerosisinpeoplewithdyslipidaemia,high

BP,and obesity (Chen etal.,2016). Exercise,dietintervention,Oral

HypoglycaemicAgents(OHA)and/orinsulinaimedattightglycaemiccontrol

withglycatedhaemoglobin<7arebeneficialinstrokeprevention(Akpaluetal.,

2019;Chenetal.,2016).Dyslipidaemiaisanothersignificantriskfactorfor

stroke.Dataavailablefrom severalstudiesindicatethatlow-densitylipoprotein

(LDL)and Very-Low-DensityLipoprotein(VLDL)levelsareassociated with

ischemic stroke,whereas High-Density Lipoprotein cholesterol(HDL)and

triglyceridelevelsareindicatedthatitdidnot(GuzikandBushnell,2017;

Hackam andHegele,2019;Kim etal.,2020).LoweringLDLcholesterollevelsis

amajorgoalofpost-strokedyslipidaemiatreatment,primarilythroughtheuse

ofstatins(Guoetal.,2015;Hackam andHegele,2019;J.Kim etal.,2020).

Furthermore,statin use in primary or secondary stroke prevention is

associatedwitha21%reductioninstrokeriskpermmol(orabout39mg/dl)

hasbeenassociatedwithlowerLDLcholesterollevels.Therecentguidelines

suggestastrict50%reductioninLDLlevels,orabsolutelevelsbelow70mg/dl.

TheSPARCLstudy(StrokePreventionbyActivelyLoweringCholesterolLevels),

the AdultTreatmentCommittee (ATP-III) and the NationalCholesterol

Education Program (NCEP)recommend an LDL levelof100 mg/dl.The

SPARCLstudysuggeststhatstatinusesignificantlyreducestheriskofstroke.

There are severalbenefits of statin therapy in ischaemic stroke,but

intracerebralhaemorrhageassociatedwithhighdoses(Amarencoetal.,2009;

Dimmittetal.,2020;Szareketal.,2020).Therearedifferentialeffectsoflipids
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onhaemorrhagicandischaemicstroke,withhighcholesterolassociatedwith

ischemicstrokeandlow Cholesterolassociatedwithhaemorrhagicstroke

(Dimmittetal.,2020;Leoncinietal.,2013;Szareketal.,2020).

Inameta-analysis,sodium intakewasreducedto1800mgperday,SBPwas2

mmHg,andDBPwas2mmHg.showntohavedecreased.ItreducesBPby1

mmHginnon-hypertensivepatientsandby5mmHg(SBP)and2.7mmHg

(DBP)inhypertensivepatients.Mediterraneandietprotectsagainststrokeand

othercardiovasculardisease(Olowoyoetal.,2021;Patersonetal.,2018).

Heavyalcoholconsumptionisaknownriskfactorforstroke(Lietal.,2021;

Zhangetal.,2014).ThereisaJ-shapeddose-dependentassociationbetween

alcoholconsumptionandischaemicstroke.Adetailedanalysisoftwenty-five

researchfindingoninfarctivestrokeandelevenonICHandSAHfoundthatlow

dosealcoholintakewereprotectiveagainstischaemicstroke,whereashigh

alcoholintakewasshowntobeassociatedwithahigherriskofischaemic

stroke.Inaddition,amongthehaemorrhagicstrokesubtypes,low andhigh

alcoholintakewererelatedtoincreasedoccurrenceofbleeding(Larssonetal.,

2016).Reynoldsetal.revealsthattaking60gramsofalcoholperdaywas

showntoincreasetherelativeriskofallstroke,whileconsuminglessthan12

gramsofalcoholperday,orbetween12and24gramsofalcohol,wasshown

todecreasetherelativeriskofischaemicstroke(Ketal.,2003).Aprevious

studyrevealedthattakingmorethan300gofalcoholweekly,increasedthe

likelihoodofbleedinginthebrain(Casollaetal.,2012).

Preventivestrategiestowardsreducingaforementionedriskfactorsarekeyin

preventingandreducingstrokeoccurrenceinoursociety(Okonetal.,2015;

Olowoyoetal.,2021).

2.3: Roleofneuro-imaginginstrokediagnosis

Neuro-imagingiskeytodiagnosisandoptimizationofstrokecare(El-Koussy

etal.,2014;Menonetal.,2015).MultimodalComputedTomography(CT)

compriseofnon-contrastCT,CTAngiography(CTA),CTperfusion(CTP).Brain

MagneticResonanceImaging(MRI)modalitiesavailableareT1weighted,T2

weighted,Fluid-Attenuated Inversion Recovery (FLAIR),gradient–recalled
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susceptibility-weighed (GRSW)imaging,Diffusion-weighted imaging (DWI),

apparentdiffusion coefficient(ADC)maps,MR perfusion imaging,MR

angiography(MRA)andcontrastenhanced(CEMRA)(Menonetal.,2015).

2.4: Cranialcomputedtomography(CT)inacutestroke

TheprimaryroleofcranialCTinacutestrokemanagementistoexclude

haemorrhageandstrokemimics.Thepresenceandlevelofhaemoglobinas

measuredbyHounsfieldUnit(HU)iskeyinthevisualizationofhaemorrhagic

stroke.HUvalueatvarioustissuesinthebodyareAir(-1000),Fat(-100),

Cerebrospinalfluid(15),White Matter(43),GreyMatter(45),Intra cerebral

haemorrhage (100),Calcium(1000)(Menon,2020). Generally,HU value

between60-100isseeninhaemorrhagicstrokeaswhitertissuenamedhyper-

densethannormalbrainwith40-45HU (LibermanandPrabhakaran,2017;

Menonetal.,2015).Inbraintissue,acutehaemorrhagesaredense,subacute

haemorrhagesaredense,andchronichaemorrhagesaresparse(Vilelaand

Rowley,2017).Intravenouscontrastisveryusefulinhighlightingbloodvessel

orvascularlesionbutitsuseisassociatedwithadverseeffectlikerenal

impairments (Liberman and Prabhakaran,2017;Menon,2020;Villanueva-

Meyeretal.,2017).TheimmediateischaemicchangesonCTincludelossof

corticalandsub-corticalgreyandwhitematterdifferentiation,lossoflentiform

nucleus,effacementofsulci,squashingtheventricle,lossofinsularribbon,

hyper-dense middle cerebralArtery sign and dot sign (Liberman and

Prabhakaran,2017;Thomassenetal.,2008).TheAlbertaStrokeProgram Early

Computed Tomography Score (ASPECTS)has been used extensively to

describetheextentandregionofthebrainaffectedbystroke(Kuangetal.,

2020;Wolffetal.,2021).Hyperdensearterysigncanbeclassifiedasproximal

hyper-denseMCAsignanddistalhyper-denseMCAsign(DOTsign)basedon

locationofocclusion(Barberetal.,2001;Noh,2021).Cranialtomography

angiographyandCTP areusefulinprovidinginformationregardingvessel

patencyandthehaemodynamicreperfusionofapossiblevesselocclusion

(Menonetal.,2015;Wannamakeretal.,2019).

Cranialtomography angiography detects proximalocclusion of arterial
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circulationasasuddenlossofcontrastcapacityandallowsforeffective

visualizationofproximaland distalend ofocclusion.Cranialtomography

angiographyarehelpfulinensuringadequatedetectionofproximalocclusion

(Farzinetal.,2016;Wannamakeretal.,2019).Cranialtomographyperfusion

utilizebolus-trackingmethodslikeconventionalPerfusion-WeightedMRI(PWI)

techniquewiththreeparametersroutinelyassessednamelyCerebralBlood

Flow (CBF),CerebralBloodVolume(CBV),andMeanTransitTime.CBFis

minimallyreduced,whereasperipheralischemiamaintainsandincreasesCBV

duetobloodmovementandrelativecollapseoftheintravascularspacetothe

nucleus.Meantransittimesreflectlong-term flow inbothlargevesselsand

themicrocirculation(Wannamakeretal.,2019).

Insufficientarterialblood flow results in abnormalvenous patency and

collapse,which can also lead to increased downstream resistance and

decreasedcerebralperfusionpressure,manifestinginCTPasCBVcollapse.

Discordantareas in neuroimaging,particularly CT and MRI,representa

mismatchbetweenareasatriskofreparablecompromiseandareasalready

progressingtowardirreversiblecompromise(Tayloretal.,2014;Wannamaker

etal.,2019). Cranialtomographyangiographyisarelativelynon-invasive

techniquethatcombineshelicalCTscanningwithcontrastenhancementto

obtainvascularimages.ThemeritsofCTAinhaemorrhagicstrokeliesinits

abilitytodetectperturbationsandcomplexflow patternsanddetectionof

narrowing in patientin subarachnoid haemorrhage.Cranialtomography

angiographyis limited in function bythe need forcontrastand ionizing

radiationutilizationespeciallyinpatientwithrenalimpairmentandcontrast

allergy(Menon,2020).

2.5: MRIinacutestroke

TheavailableMRItechniquesinstrokeincludeT1andT2weighed,ultra-fast

MRIsequenceFLAIR,GRSW,DWI,ADC,MR perfusion imaging,MRA and

CEMRA(Althausetal.,2021;VilelaandRowley,2017).Thephysiologybehind

MRIacquisitionfollow thesequenceofischemia,sodium potassium channel

failure,cytotoxic oedema,narrowing of extra-cellular matrix,restricted
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diffusionofwaterwithinthecellandincreasedsignalwhichcanbemeasured

byDWI(Althausetal.,2021;VilelaandRowley,2017).TheDWIpotentially

discriminatebetweensalvageableandirreversiblydamagedtissuesbefore

therapy(VilelaandRowley,2017). Itcandetectcerebralischemiawithin

minutesofstrokeonsetcomparedtocranialCTthatonlydetectischemiaafter

hoursofstrokeonset.Diffusion-weightedimagingismoresensitiveduetoits

abilitytodisplayareasofhyperacuteischemiabrightly,areasofoldischemia

lowintensity,andrapidlydisplayischemicareasthroughoutthebrain(Jianget

al.,2020;Yoshimotoetal.,2019).DiffusionweightedimagingisbasedonADC

measurements,initiallythoughttobetheischemiccoreofirreversibledamage,

butitsabnormalitiesmayrecoverinfew cases.However,duetocytotoxic

oedema,in laterstages ADC may return to baseline and rise showing

occurrenceofoedemathatarevasogenicinnature(VilelaandRowley,2017).

Adding information from PWIto thatobtained from DWIhas been the

cornerstoneofprincipleofmismatchforselectingreperfusioncandidatesfor

acutestroke(Althausetal.,2021;ChenandSteckner,2017;VilelaandRowley,

2017).Diffusion-weightedimagingshowsthearea,whereasPWIreflectsthe

entireareaof​​hypoperfusionasitisirreversiblydamagedbyinfarction.increase.

The difference between the two volumes does notmatch,implying the

presenceofapenumbra.IfthereisnodifferencebetweenPWIandDWI,there

isnopenumbra.Patientswithacutestrokelastingmorethan3hoursusually

donotreceiveintravenousthrombolysis.However,recentstudieshaveshown

thatintravenousthrombolysismaybenefitcarefullyselectedpatientsafter

PWI/DWIdiscordbeyondthe3-hourwindow.Insummary,multimodalMRA,

DWI,PWIMRI,andFLAIRarerequiredtodetectdiscrepanciesthatidentify

areasofpotentiallyreversibledamage. Diffusion-weightedimagingisusefulin

confirming diagnosisofacute infarctand can revealalterationsin other

neurologicalprocesses,from tumorstoneurodegenerativediseases(Menon,

2020;VilelaandRowley,2017).TheabilityofDWIfunctiontodetectbrainstem

functioninthefirsthoursafterstrokeonsetislimited.ActivityofDWIare

limitedinwatershedinfarct(Yoshimotoetal.,2019).PWIcanbeusedto

measurecerebralcapillaryperfusion.Passageofacontrastbolusresultsina
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non-lineardecreaseinsignalwithrespecttocerebralperfusedbloodvolume,

thusidentifyingareasofhypoperfusionandreversibleischemiaincontrastto

DWI(Jiangetal.,2020).Perfusion-weightedMRIvaries,butthepeakarrival

timemapautomaticallygeneratedbythescannerismostcommonlyused.

Peakarrivaltimeissimilartomeantransittimebutremainsaninadequate

detectoroftissueatrisk.

ChangesnoticeonMRIofhaemorrhagicstrokepatientsaretimedependent

anditremainsoneofthesurprisingaspectsofneuroimagingbecausethe

changesareprimarilyduetothechangeshaemoglobinundergointissuesand

thestrengthofmagneticfields.HeadCT issensitivefordetectingacute

intracranialhaemorrhage,butadditionalMRIsequencesimprovedtheacute

haemorrhage tendency (Farzin etal.,2016). First,oxyhaemoglobin is

converted to deoxyhaemoglobin within the first few hours. Then

deoxyhemoglobin he converts to methaemoglobin within 72 hours.And

intracellularhaemoglobinistransformedintoextracellularhaemoglobinwithin

aweek,withinamonth,andfinallyintohaemosiderinafteramonth.The

appearanceofthehaemorrhagevariesfrom MRIsequencetoMRIsequence

becausethetypeofhaemoglobinproducedateachstageisdifferent(Vilela

andRowley,2017).MRIisisointenseinT1-weightedandhyperintenseinT2-

weightedwithoxyhaemoglobin,whereashisMRIat3daysishypointensein

both T1 and T2 with deoxyhaemoglobin.Within 3 to 7 days,intracellular

methaemoglobincausesMRItobehyperintenseonT1-weightedimagesand

hypointenseonT2-weightedimages.Also,MRIishyperintenseinbothT1and

T2weightsduetoextracellularmethaemoglobin.Finally,inthechronicphase,

hemosiderinleadstoT1-weightedhypointenseandT2-weightedhyperintense

(Althausetal.,2021).Ultrasoundanddigitalsubtractionangiographyimprove

diagnostic characteristics ofCT especially in people with CT negative

subarachnoidandyoungadults. 

2.6: PathophysiologyofStroke

Cardiacembolism,arterialembolism,thrombosis,and hypoperfusionhave

beenidentifiedasmechanismsofischaemicinacutestroke(Chenetal.,2016;
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Mbabuikeetal.,2017).Theblockaderesultingfrom theseabovemechanisms

istheformationoftheumbraandpenumbra(Wannamakeretal.,2019).After

vascularocclusion,themajorfactorsthatultimatelydeterminetissueoutcome

are sectionalCBF and length ofvascularocclusion (Chen etal.,2016;

KuriakoseandXiao,2020).NormalCBFis50-55ml/minper100gbrain.Ideally,

neuronalintegrityandfunctionaremaintainedatabloodflow of23ml/100

mg/minandarewellcompensatedbyautoregulatoryprocessesevenwhen

bloodflow fallsbelow 20-25mlper100g/min(Zöllneretal.,2021).Oxygen

extractionbeginsbelow CBF18-20mL/100g/min,cellmembranedisruption

beginsbelowCBF12mL/100g/min,andfinallyirreversibleneuronalcelldeath

occursat6-8mL/100g/min(KuriakoseandXiao,2020;Rabinstein,2020).

TheischaemiccorecorrespondstoCBFvalues​​from 7ml/100g/minto12

ml/100g/min.TheischaemicpenumbracorrelatestoanupperCBFlimitof17-

22mL/100g/minandalowerCBFlimitof7-12mL/100g/min(Kuriakoseand

Xiao,2020).Theumbraistheischaemicnucleusandrepresentstheportionof

braintissuethatcannotbesalvaged,whereasthepenumbrarepresentstissue

thatisfunctional,impairedandthereforesalvageable.Thegoalofreperfusion

therapyinacutestrokeistorescuethistissuebyreturningtissueflowtonon-

ischemiclevels(Yetal.,2021).

Atthecellularlevel,thebiochemicalandelectrophysiologicalmechanisms

involvedinischemicbraininjurydifferaccordingtothedegreeofcerebral

ischemia.Neuronalcelllossoccursbecauseoftwomainmechanismsnamely

necrosis and apoptosis (Y etal.,2021).Necrosis occurs majorlyin the

hyperacutephasewithischemiaincentralregionwhichoccursmainlyasa

resultofdisturbancesinthenormalhomeostasiswithincell.Thisisnow

followedbycellularswelling,membranelysis,inflammation,vasculardamage,

andoedemaformation.Whilenecrosisismainlyseenintheumbra,apoptosis

isresponsibleforneuronaldeathinthepenumbra(KuriakoseandXiao,2020;

Mbabuikaetal.,2017;Paciaronietal.,2009).Theischaemiccascadethat

occursafterbloodflowcompromisearedysfunctionofthesodium-potassium

pump, neuronal membrane depolarization, excitatory neurotransmitters

release,activation ofnNOS,calcium dependentenzymes,metabolite of
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arachidonic pathway,superoxide dismutase and opening ofcalcium ion

channels(Chenetal.,2016;KuriakoseandXiao,2020;Yangetal.,2018).

Anotherimportantmechanism ofbrain infarction is CorticalSpreading

Depolarization (CSD)which is linked to excessive glutamate release and

imbalanceinionicactivityleadingtoexcessivedepolarizationofneurons.

Corticalspreadingdepolarizationenlargestheareaof​​thesevereumbra,thus

allowingstrongerinfarctgrowth.Pathophysiologyofstrokeincludesenergy

deficiency,lossofcellularionichomeostasis,acidosis,elevatedintracellular

calcium levels,excitotoxicity,free radical-mediated toxicity,formation of

arachidonic acid products, cytokine-mediated cytotoxicity, complement

activationandmultipleprocessesareinvolved,includingglialcellactivation

andleukocyteinfiltration(Gaubertietal.,2016;S.Huangetal.,2022;Kuriakose

andXiao,2020).

Plaquebuild-upcaneventuallyleadtonarrowingofthevessellumenand

thrombus formation,leading to thrombotic stroke.In embolic stroke,an

embolism occursduetoreducedbloodflow toabloodarea. Furthermore,

activationofmicrogliaandastrocytes,releaseofcytokines,chemokinesand

matrixmetalloproteases,infiltrationofneutrophilsand otherinflammatory

cellsarepartoftheinflammatoryresponseleadingtoneuronalcelldeathand

expansionoftheinfarctarea.Overall,thromboembolicevents,theconceptof

umbra and penumbra,oxygen and glucose starvation,CSD,inflammatory

cascades,andneutrontransmitterreleaseareallhallmarksofischemicstroke

development(Fuetal.,2021).

Regardlessofthecauseofhaemorrhagicstroke,thehaematomathatforms

destroysglialcells,causingischemia,neurotransmitterrelease,mitochondrial

dysfunction,and cellularswelling.Thrombin activates microglia,causing

inflammationandoedema(Anetal.,2017).Themaindamageisdueto

hematomacompressionandincreasedintracranialpressure(Aronowskiand

Zhao,2011).Secondarydamageiscausedbyinflammation,blood-brainbarrier

disruption,oedema,overproductionoffreeradicalssuchasreactiveoxygen

species(ROS),glutamate-inducedexcitotoxicity,andreleaseofhaemoglobin
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andironfrom thrombi(AronowskiandZhao,2011;Righyetal.,2016).

2.7: StrokeInducedSeizuresandEpilepsy

Strokeistheleadingcauseofseizuresintheelderlyandhassocialand

psychologicalconsequences(Graham etal.,2013b).Structuralabnormalities,

brain volume reduction,and scarring ofthe hypoxic-ischaemic brain are

associated with epilepsy.Prospective studies show that2-6% ofstroke

patientsdevelopepilepsyduringtheirlifetime(Hassanietal.,2019;Lahtietal.,

2017). Theseproportionsalsovarybetweenpopulationsandbyfollow-up

period.A meta-analysisof34longitudinalcohortstudiesinvolving102,008

patientsfoundapooledincidenceofSISof7%,comparedwithanSIErateof

5%(Zouetal.,2015b).Arecentstudyof1101strokesurvivorsinGhanafound

aprevalenceofSIEof11.4%,withmalesex,corticalinfarction,andelevated

bloodpressureconsideredpredictors,andtheuseofantihypertensivedrugs.

usewasfoundtopreventSIE(Sarfoetal.,2020).

Identified mechanisms of SIS include alterations in neurotransmission,

changes in intracellularions,downregulation ofGABAergic intracortical

inhibition,activationofNMDAreceptors,andelevatedglutamatelevels(Xu,

2018).Theseareallduetoglobalhypoperfusionandcorticalhyperexcitation

due to ischemic effects.An initialdecrease in blood flow results in a

subsequent cytotoxic effect with intracellular calcium and sodium

accumulation,resultingindepolarizationofthecellmembraneandloweringof

seizurethreshold.Inaddition,metabolicalterationssuchasaccumulationof

hemosiderin,lossoftheGABAinhibitorpathway,acuteglutamaterelease,and

anaerobicdepolarizationalsooccur(Sarecka-HujarandKopyta,2018).Whena

strokeoccurs,nervecelldamagecanhavemanycauses,includingHypoxia,

metabolicdisorders,andacuteBlood-BrainBarrier(BBB)​​disruption.Thesecan

causeearlyseizures(Yangetal.,2018).

However,the mechanismsbehind late seizuresare differentand can be

secondarytoscarring,chronicinflammation,angiogenesis,neurodegeneration,

neurogenesis,axonaland synapticsprouting,selectiveneuronalloss,and
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alteredsynapticplasticity(Sarecka-HujarandKopyta,2018;Xu,2018).Therole

ofotherepileptogenicmechanisms,suchaskindling,needsconfirmation.Itis

beingproposedthatafterdisruptionofBBBthatleukocytesinvadeintositesof

cerebrallegion,toinducecerebralneurons.Leukocytosisamarkerofcerebral

inflammationisassociatedwithictogenesisandepileptogenesisbychanging

sensitivity of ionic channel,modulation of glia celland alteration of

neurotransmitter.

Therearewidelyreported controversieswithregardsto useofAEDsfor

primaryprevention,underestimation,andthefactthatthereisnoconsensus

regardingthemosteffectiveAEDs,forthetreatmentofSIEdespiteitsrising

burdenanddiagnosticchallenges.Overallstrokevolume,strokesize,cortical

involvement,worsestrokeseverityscoreatpresentationand evidenceof

ongoinginfection,timeofseizureonsetaretheidentifiedpredictorofSISfrom

availablestudiesonSIS/SIE

2.8: PathophysiologyofEpilepsy

Itisbestdescribedbyimbalanceintheactivityofneurotransmitterthrough

enhancement of excitation and/or inhibition of neurotransmission and

receptorswithattendingeffectonvoltagegatedionchannel.

2.9: Epileptogenesis

Epileptogenesisisdefinedasamolecularandcellularprocessofconvertinga

lesssusceptiblebrainto onethatishighlyexcitableleading to recurrent

seizures(Pitkänenetal.,2015).Theexactpathogenicmechanism ofSIEhas

notbeenelucidated;however,recentevidencesuggestsimmunologicaland

inflammatory processes. Observable alterations include molecular

reorganization ofmembrane and extramembrane proteins,neuronalloss,

gliosis,axonaldendriticandmossyfibresprouting.Thehippocampalcircuitry

consistsofatrisynapticexcitatorypathwaywhichstartsfrom theentorhinal

cortextothedentategranulecells,whichprojecttotheCA1regionthrough

Schaffercollaterals.Therearelocalcircuitsineachregionwithexcitatoryand

inhibitoryinterneurons(RanaandMusto,2018).
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There is wellcoordinated communication between the hippocampus and

entorhinalcortexformedbymultiplere-entrantbestexemplifiedbythedentate

gate theory between the entorhinal cortex and area CA3 and the

temporoammonicpathwaybetweentheentorhinalcortexandareaCA1.The

gateregulatesinfluxofdentateexcitatoryinputfrom theentorhinalcortexinto

thehippocampus(Goldberg&Coulter,2013;Hsu,2007;Wong,2013).Dentate

gyrus projects to hippocampalsub-region CornusAmmonis (CA)3,CA3

projectstohippocampalsub-regionCornuAmmonis1(CA1)andCA1outputs

backtotheentorhinalcortex.Disruptionofthefunctionofdentategyrushas

beenhypothesizedtopromotedevelopmentofepileptogenesisintemporal

lobe epilepsy (Goldberg and Coulter,2013;Wong,2013).Disrupting the

regulatoryfunction ofdentate gate is associated with alteration ofthe

mammaliantargetofrapamycincomplex1(mTORC1)pathwaywithindentate

gyrusgranulecellsthat(Punetal.,2012;Wong,2013).ThemTORC1haslinked

toalotregulatorypathwaysthatenhanceepileptogenesis(Wong,2013).

2.10:RoleofVoltageGatedChannelsInEpileptogenesis

Voltagegatedionchannelsarecentraltothepathophysiologyofepileptic

seizures,forexample,AEDs,likephenytoin,CBZ,andlamotriginewhichare

inhibitorsofvoltagegatedsodium channelfunction(Lasońetal.,2013;Xiaoet

al.,2018). Geneticmutationsrelatedtothedevelopmentofepilepsywere

discoveredmostlyintheSCN1AandSCN2AgeneencodingtheNav1.1and

Nav1.2coreproteinrespectively(CamfieldandCamfield,2015;Xiaoetal.,

2018).Severalmutatedvoltagegatedsodium genesleadtoinheritedepileptic

syndrome,Dravetsyndrome(Severemyoclonicepilepsyofinfancy),benign

neonatal-infantilefamilialseizures,simplefebrileseizures,andgeneralized

epilepsywithfebrileseizuresplus(GEFS+)(AbdelsayedandSokolov,2013;

Catarinoetal.,2011).

Potassium channels are importantforthe process ofrepolarization and

hyperpolarizationthatarekeyindevelopmentofseizures.Specifically,benign

neonatalepilepsy.Furthermore,retigabine,a new AED focus potassium
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channelto achieve is aim (Armijo etal.,2000).Two potassium-channel

subunits(KCNQ2andKCNQ3)contributetotheM current(so-calledbecauseit

isinhibitedbytheactivationofmuscarinicacetylcholine)andmutationsof

eitherofthegenesencodingthesesubunitslocatedatthe20q13and8q24

chromosomalloci,respectively leadtobenignneonatalfamilialconvulsions

(Gunthorpeetal.,2012).

Finally,concerningcalcium channels,thereareincreasingdataimplicating

both high-and low-voltage-activated calcium channels and theirancillary

subunitsin epilepsy(Zamponietal.,2010).Themostimportantcalcium

channelsaretheP/Q highvoltagetypeand theT typelow voltagetype

(Zamponietal.,2010).T-typecalcium channelsplayanimportantroleinthe

networkcircuitsformed bythalamicrelayneurons,reticularnucleiofthe

thalamus,andneocorticalpyramidalcellsthatsustainthefiringofoscillatory

bursts.UnderlyingMechanism ofAbsenceSeizures(Kim etal.,2014;Seo&

Leitch,2014).DisruptionofTtype calcium channelsisresponsibleabsence

seizures(Armijoetal.,2000;Zamponietal.,2010).Theanti-absenceeffectof

ethosuximideisduetoinhibitionofherT-typeCa2+channelsinthethalamus

(Armijoetal.,2000;Zamponietal.,2010).P/Qtypeofcalcium channelsiskey

in ensuring fasttransmission atsynapsis.Mutation of P/Q channelsis

associatedwith epilepsyandotherneurologicalissueslikecerebellarataxia,

migrainewithhemiplegiaandvertigo(Zamponietal.,2010).

2.11:RoleofGammaAminobutyricAcid(GABA)inEpileptogenesis

GABA is the chiefinhibitory neurotransmitterin the mammalian central

nervoussystem (Greenfield,2013).Itexertsitseffectthrough ionotropic

GABAA receptors and metabotropic G‐protein‐coupled GABAB receptors

(Hirose,2014).ActivationofGABAAreceptorsproduceschloridedependent

fastinhibitorysynapticinhibition,whileGABABreceptorsinducespotassium

dependenthyperpolarization,slowinhibitorypostsynapticpotentials,inhibition

of voltage‐gated calcium currents thus interfere with release of

neurotransmitters(Meldrum andRogawski,2007).
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DisruptionofGABAinhibitoryactivitiesisaanessentialcauseofepilepsyand

seizures(Greenfield,2013).MalfunctionofGABAAinhibitionhaslongbeen

recognizedinseizuregenesisbuttheroleofGABABreceptorsincontrolling

seizureactivityisstillnotwellunderstood(Greenfield,2013;Macdonaldetal.,

2010).Mutations in both translated and untranslated inhibitory GABAA

receptorsubunitgenes are responsible forgenetic basis forepilepsy

syndromelike childhoodabsenceepilepsy,juvenilemyoclonicepilepsy,pure

febrileseizures,generalizedepilepsywithfebrileseizuresplus,andDravet

syndrome(Hirose,2014;Macdonaldetal.,2010).

2.12: RoleofGlutamateinEpileptogenesis

Theglutamatereleasedfrom synapsisisakeyexcitatoryneurotransmitterthat

usefulin generating and spreading epilepticdischarges(Alexanderand

Godwin,2006). Itact on N-Methyl-D-aspartate (NMDA),ionotropic and

metabotropicreceptorsappearsto playamajorroleintheinitiationand

spreadofseizureactivityandmodulatesepigeneticandgeneticactivitiesof

neurotransmitters(NiswenderandConn,2010).

Paroxysmaldepolarizationshiftsareintracellularrecordingsinepilepticfoci

duringspikingdischarges(Armijoetal.,2000;Greenfield,2013).

2.13:ClassificationofAntiepilepticDrugsbasedonmechanism ofaction

Therapeutic strategies forepilepsyinclude modification ofinhibitoryand

excitatory mechanism ofneurotransmission.However,many AEDs work

throughmultiplemechanisms.AntiepilepticdrugsthatworkbyblockingNa+-

dependentactionpotentialsincludePhenytoin,CBZ,Lamotrigine,Topiramate,

andZonisamide.

Sodium ionsexistinthreestates:dormant,active,andinactive.Sodium (Na)

activitiesaredependentonthestateofachannel,whileNachannelinthe

activestateallowinfluxofion,thechannelremaincloseininactivestate.Itis

however,importanttostatethatatresting,thereismovementofNaacrossthe

cellbutthisbecomesaggravatedduringactivestate(Weietal.,2017).While

thesechannelsrepresentactionpotentials,theyareinanactivestate,allowing
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Naioninflux.Afteractivationorstimulation,someofthesesodium channels

becomeinactiveforaperiodcalledtherefractoryperiod.Antiepilepticdrugs

thattargetNachannelspreventthechannelfrom revertingtoitsactivestate

bystabilizingitsinactiveform,therebypreventingaxonsfrom repeatedlyfiring.

PresynapticandpostsynapticblockadeofaxonalNachannelsstabilizesneural

membranes,blocksandpreventspost-tetanicpotentiation,limitstheonsetof

peakseizureactivity,andreducesseizurepropagation(Abou-Khalil,2016a).

Voltage-gated calcium channelblockers include phenytoin and sodium

valproate.EthosuximideandvalproicacidactbyblockingherT-typecalcium

channels in thalamic neurons.On the otherhand,lamotrigine decreases

glutamaterelease,whereasbenzodiazepinesandbarbituratesincreaseGABA

receptor action.Sodium valproate,gabapentin,and tiagabine work by

increasingtheavailabilityofGABA.Synapticvesicleprotein2A (SV2A)is

widelypresentinthebrainandhelpstocoordinateneurotransmitterrelease

from vesicle.InhibitionofSV2A leadstoasignificantreductioninaction

potential,neurotransmission and secondarilyaffectthe levelofCalcium.

Levetiracetam interferes with SV2A to ensure its antiepileptic and other

neuroprotectiveproperties(Svalheim etal.,2008:Svalheim etal.,2009).

2.14:Carbamazepine(CBZ)

Carbamazepine(CBZ)isanimportantAEDforfocalandgeneralizedepilepsy

(Huangetal.,2015).Itisusefulastrigeminalneuralgiaandbipolardisorder.

Carbamazepineworkbyinterferingwithactivityofsodium channelduring

processofgenerationofmembranepotential,thus,preventingrepetitiveor

excessivefiring(Nevittetal.,2019).Itisnotsolubleinwater,thusbestgiven

orally.Autoinduction,pronouncedplasmaproteinbindingandlivermetabolism

arethemajorpharmacokinetichighlightsofCBZ.ItismetabolizedintoCBZ

10,11-epoxidebyepoxidationandCBZ10,11-trans-dihydrodiolbyhydrolysis.

Throughauto-induction,itspeedsupthemetabolism ofotherdrugs.

AdversedrugreactionsassociatedwithCBZincludeagranulocytosis,Steven-

Johnsonsyndrome,hepatotoxicity,thrombocytopenia,anddruginteractions
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duetoinhibitionoflivermicroenzymes.Rifampicinandotherinducerssuchas

grapefruitjuiceandSt.John'swortmayreduceCBZlevels.Anewanalogueof

CBZ,oxcarbazepine(OXC),wasspecificallydesignedtolimittheself-induction

anddrug-druginteractioneffectsofCBZ.UnlikeCBZ,OXCdoesnotgenerate

epoxide metabolites,butexhibitssimilaractivityto CBZ. OXC isalmost

completelyabsorbedwhenadministeredorallyandcanbetakenwithfood.It

haslesserDrug-DrugInteraction(DDI),bettertolerabilityandfewersideeffects

comparedtoCBZanditreadilycrossestheBBB.

2.15:Levetiracetam (LEV)

Levetiracetam (LEV)isapiracetam derivative(S-enantiomericpyrrolidone),a

relativelynew broad-spectrum AED.Ithasanexcellentpharmacokineticsviz,

oralbioavailability,verylowproteinbinding,nohepaticmetabolism,half-lifeof

6-8hours,66%excretedunchangedintheurineandtherestishydrolyzedto

inactivecompounds.

Itsmainmechanism ofactionisbindingtothesynapticvesicleprotein,SV2A,

whichresultsinnonspecificdecreaseinneurotransmitterreleaseinastateof

neuronalhyperactivation(Lyseng-Williamson,2011).Levetiracetam modulate

calcium ion release from Inositol-Triphosphate (IP3)-sensitive without

interferingcalcium storage.Thefavorablepharmacokineticsprofile,andlower

incidenceofdruginteractionswhencomparedtootherAEDscontributetoits

growinguse(Chakravarthietal.,2015;Shetty,2013b).Itisbeststartedwith

500mg/dintwodivideddosesoronceatbedtimewiththeextendedrelease

preparation,thencanbetitratedto3000mg/dto4000mg/d.Inadditiontothis

excellentpharmacokineticsandcognitiveprofile,therearenoconvincingdata

tosupportpossibleendocrinesideeffectoflevetiracetam duringtreatmentas

previouslyreportedinastudyonanimalsubject(Abou-Khalil,2016).

2.16: Non-pharmacologicalTherapy

Non-pharmacologictherapiesincludevagusnervestimulation,acupuncture,

ketogenicdiets,andsurgicalintervention.Theketogenicdietissafe,hasbeen

very usefulin managementofrefractory epilepsy especially in children
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(Freemanet.al2007).

ThemostsuccessfultreatmentofepilepsyiswithmodernAEDs,whichcan

achievecontrolofseizuresin70-80%cases.

2.17:Strokeoutcomeandseverity

TheNationalInstitutesofHealthStrokeScaleScore(NIHSS)hasbeenused

successfullyasaninstrumenttoassessstrokeseverityandpredictoutcome.

Itisareliableinstrumentthathasbeenvalidatedandrevalidated.

TheModifiedRankinScale(MRS)isanexcellentinstrumentthathasbeen

usedsuccessfullytomeasurestrokeoutcome(BanksandMarotta,2007).

BarthelIndex(BI)canhelpplanrehabilitationstrategies(Adamsetal.,1999;

Leiraetal.,2008).
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CHAPTERTHREE

METHODOLOGY

3.1: StudySites

ThisstudywhichcomprisesofthreephaseswascarriedoutatUniversity

CollegeHospital(UCH),Ibadan,OyoState,FederalMedicalCentre,Abeokuta,

(FMCA)andOlabisiOnabanjoUniversityTeachingHospital(OOUTH)Sagamu,

OgunState.

3.2: StudyDesign

Thestudycomprisedofretrospectivephase,observationalnon-interventional

phase,andprospectivecontrolledclinicaltrialsofLEVamongStrokePatients.

3.3: Duration

ProspectiveinterventionalphasecomparingtolerabilityandefficacyofLEV

andCBZinthetreatmentorpreventionrequiredatwo-yearperiodoffollowup

ofparticipantsafterenrolment.Theretrospectivephaseevaluatedpatternof

epilepticpatientsovera period of5 yearsbeginning January2014 until

December2018.EnrolmentintotheprospectivephasebeganJanuary2019

afterobtaining relevantapprovals with the lastpatients completing the

requisitetwo-yearfollowupinDecember2021.Consequently,thestudylasted

threeyearsfrom commencementuntilcloseout.

3.4: StudyPopulation

Primarygoalofthesestudywastoexplorepharmacotherapeuticintervention

in reducing morbidity and mortality associated with stroke,therefore,

individualswhosufferedstrokeand/orhadbeenpreviouslydiagnosedwith

epilepsywereinvolved. Whereasstudyinvolvingdemographicsofepilepsy

was retrospective,stroke patients were enrolled,firstas in-patient,and

thereafterfollowed-upforaperiodof24monthsprospectively.
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3.5:Samplesizeforhospital-basedpatternofepilepsyamongadult(and

adolescent)NigeriansinSouthwesternNigeria.

Atotalpurposivesamplingmethodwasusedinthisphaseofthestudy,as

suchallpatientwithepilepsyattendingorthatattendedepilepsyclinicinthree

centreswithinlast5yearswereinvolvedinthestudy.

3.6: Samplesizeforpatternandpredictorofseizuredisordersamongstroke

survivors

SamplesizeisdeterminedLeslieKish’sFormula

N=P1(1-P1)(Zα)2

(D)2 Equation3.1

Where:

N=samplesizethatisdesired

Zα =standardnormaldistributionadjustedoffwithprobabilityαnormally

placedat1.96,whichcorrelateto95%CI

P1=prevalenceofSIEsetat25

D=confidenceinterval

N=288

Theminimum samplesizerequiredwas288patients,andatotalof346

patientswererecruitedaftercontrollingforattritionrateof20%.

3.7: SamplesizeforComparativeefficacyandtolerabilityofLevetiracetam

andCarbamazepineinSeizureInducedEpilepsy

Ninety-two(92)patientswhodevelopedseizureoutofthe346patientsfrom

studytwowererecruitedandrandomlydividedintotwogroups(LEVandCBZ).

3.8: Sample size for Evaluation of the role of Levetiracetam and

CarbamazepineinthepreventionofStrokeInducedSeizure/StrokeInduced

Epilepsy.

Samplesizewasdeterminedfactoringintimetoeventformulae.

N=z1-α/2+zβ(1/1-p1+1/1-p2)
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(logR)2 Equation3.2

Where:

N=samplesizethatisdesired

Zα =standardnormaldistributionadjustedoffwithprobabilityαnormally

placedat1.96,whichcorrelatesto95%CI

Zβ =thevalueofthestandardnormaldistributioncuttingoffprobabilityβ,

whichis1.28for90%power.

P1=thefractionofparticipantsonLEVwithoutSIE

P2=theproportionofparticipantsCBZwithoutSIE

R=lnp1/lnp2

N=192.

Theminimum samplesizerequiredis192,howeverfactoringin20%attrition

(38patients),240patientswererecruitedandsubsequentlydividedinto80

eachgroupofLEV,CBZandNone.

3.9: SourceandCollectionofDataforphase1

Relevantcasenoteswereobtainedfrom respectivehealthrecordsdepartment

ofthethreehospitalswithstrictadherenceto:

1.Participantsaged18yearsandabovewhohadattended/attending

epilepsyclinics

2.Adequatedocumentationofclinicalinformationincluding,atleastone

EEGreport.

3.9.1:Conductofphase1

Thehospitalrecordsofallparticipantvisiting/hadvisitedneurologybetween

January 2014 with diagnosis of epilepsy were evaluated.Clinicaland

sociodemographiccharacteristicswereextracted with specialattention to

medicalhistoryrelatingtotheepilepsyincludingage,circumstancesofonset,

associatedhistoryofcardiovasculareventlikestroke,TraumaticBrainInjury

(TBI)and perinatal/birth asphyxia and substance abuse.Demographics,

sociobiologicalcharacteristics,clinicalinformation,and neurophysiological

findingsofparticipantswithSIEwereextractedandcomparedwiththosewith
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Non-StrokeInducedEpilepsy(NSIE). Detailsofseizureonset,seizuretype,

seizureduration,otherseizurecharacteristics,AEDstypeanddurationofuse

were also obtained in allcases,follow up clinicalinformation including

subsequentfindingson furtherinvestigations,aswellasoutcomeswere

documented. Outcome measures used includes,demographic pattern,

neurophysiologicalfindings,and refractoryepilepsywhich werecompared

betweenparticipants.

3:10:SourceandCollectionofDataforfirstpartofphase2

3.10.1: InclusionCriteria

1.AllnewlydiagnosedstrokepatientsstrokeusingWHO criteriawith

neuroimagingconfirmationofstroke

2. InformedConsentofparticipantsand/orCaregiverobtainedpriorto

enrolmentand/orinthecourseofthestudy.

3.10.2: ExclusionCriteria

1.Evidenceofstrokemimics,forexample,subduralhematoma.

2.Knownepilepticpatient

3.Associatedheadinjury

3.10.3: Withdrawalcriteria

1 Withdrawal/refusalofconsent

2 Failuretoadheremanagementprotocol

3.10.4: ConductofStudy

Patientswhometinclusioncriteriawereenrolledatthethreeselectedcentres,

UCH,Ibadan,FMC,AbeokutaandOOUTH,Sagamu.Demographics,history,and

physicalexaminationweredone. Briefly,age,gender,clinicalinformation

includingpastmedicalhistorywereobtainedfrom eachparticipant.Thereafter,

physicalexaminationwithdetailedneurologicalassessmentincludingtestof

cognitivefunctions,asmuchaspossible,wererecordedincaserecordforms

preparedforthepurpose.CranialCTscanorMRIwasdoneinadditiontoother

ancillary investigations. Relevantmedicalhistory,generalphysicaland
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neurologicalexaminationwereconductedatregularinterviewduringperiodof

admission,andsubsequently,monthlyforthreemonthsand,at6,9,12and24

monthsforsurvivors.

PostStrokeOutcome(PSO)suchasseverity,functionaloutcome,cognition

andepileptiform patternwereassessedusingNationalInstituteofHealth

StrokeScale(NIHSS),Modified Ranking Scale(MRS),CognitiveScreening

Instrument for Dementia (CSID), and Electroencephalography (EEG),

respectively.DevelopmentofPSE,MortalityRate(MR)anddeterminantsof

PSEwereevaluated.Medicalcareofeachpatientwasinlinewiththestandard

ofcare forstroke patients including use ofmedications,forexample,

treatmentofhypertension,appropriatenursingcareandphysiotherapy.

3.11:Sourceandcollectionofdataforsecondpartofphase2

3.11.1: InclusionCriteria

1.Allparticipantsinstudy2whodevelopedseizuredisorderduringfollow

up

2.PatientswithnohistoryofallergicreactiontoLEVorCBZ.

3.11.2: ExclusionCriteria

1. Refusalofconsent

2. Patientswithhistoryofpreviousseizurebeforestroke

3.11.3: WithdrawalCriteria

1 Withdrawalofconsent

2 Failuretoadheremanagementprotocol

3.Patientsthatdevelopedallergicreactiontomedication

3.11.4: ConductofStudy

Participantsenrolledintothisarm ofthestudymetthedefinitionofSISorSIE

and were openly randomized to receive LEV orCBZ atstandard dose.

Individualswithhistoryofallergytoeitherstudydrugswereexcluded. Full

clerking especially neurologicalassessmentwas done atenrolmentand

subsequentvisits.In addition,TreatmentEmergentSymptoms and Signs
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(TESS),wasdeterminedduringeachscheduledvisitat1,3,6,1215,18,21and

24monthsfrom dateofenrolmentintothisarm ofthestudy.Foremphasis,

LEVwasadministeredatadoseof250mgtwicedailywhileCBZwasgivenata

dose200mgtwicedaily.Strokepatientsonfollow upthatdevelopedSIS/SIE

wereopenlyrandomizedtoreceiveeitherLEVgrouporCBZaftertheywere

fullyclerked. Participantswerefurtherassessedfordrug-relatedadverse

effectsbyTESSduringeachclinicvisits.Thesepatientswerefollowedupfor

24monthsbymonitoringrelevantparameterswhichincludeseizurecontrol/

frequency,strokeseverityassessedbyNIHSS,functionaloutcomeassessed

theMRS,cognitiveoutcomemeasuredbyCSID,death,epileptiform patternand

otherabnormalitiesonEEGandassociatedadverseeffectsofAEDtherapy.

None ofthe participants developed significantadverse effectto warrant

withdrawal.SIS was classified as symptomatic seizures occurring within

7daysofictuswhileSIEwasdefinedassymptomaticseizuresoccurringafter

7daysictusorrecurrentseizures.Forthisstudy,seizureswerediagnosed

clinically.

3.12:Sourceandcollectionofdataforphase3

3.12.1: InclusionCriteria

1.Newly diagnosed stroke patients withoutany priorhistory of

seizures

2.Age18yearsandabove

3.Informedconsent

3.12.2: ExclusionCriteria

1.Strokecomplicatedbyheadinjury.

2.Strokepatientwithpriorhistoryofabuseofpsychoactivesubstances

3.Backgroundepilepsydisorderpriortostrokeonset.

3.12.3: Withdrawalcriteria

1.Withdrawalofconsent

2.Failuretoadheretomanagementprotocolincludingnon-adherenceto

medications.Adherenceto protocolwasassessed byfeedbackon
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routinevisitstohospitalbythepatients,andoccasionalhomevisitsand

phonecallbytrainedresearchassistance.

3.Developmentofseriousadversedrugreaction

3.12.4: Conductofstudy

Newlydiagnosedstrokepatientswithnohistoryofseizure(and/orabnormal

EEGfindings)whosatisfyinclusioncriteriawereenrolledintothestudyand

followedupforaperiodof12months.Eligibleparticipantswereallottedto

receive eitherLEV orCBZ dailyafterdocumentation ofrelevantclinical

information.Inthestudy,history,physicalandneurologicalexaminationwas

conductedforeachparticipant.TESS,NIHSS,andMRSwasadministeredat

entryandatsubsequentvisitsat1,3,6,12,24months.

3.13:NeuroimagingProtocol

Neuroimaging,(CT and orMRI)were acquired forparticipantthatwere

recruited.Aninitialreview wasdoneimmediatelyafteracquiringpre-contrast

images.Whileno contrastwasgiven to haemorrhagicstrokecohort.the

ischemiccohortweregiven40mlsofiodine-basedUltravist.Thecontrastwas

givenintravenouslyveryfastbeforepost-contrastimagewereobtained.The

ABC/2methodwasusedforestimatingthe volumeforbothhaemorrhagic

andischaemicstroke(Simsetal.,2009;Wannamakeretal.,2019).

3.14:EEGAcquisitionandWaveChangesDescriptionProtocol

The EEG was performed using phoenix digital16 channelmachine and

internationalstandard10-20arrangementsystem inallparticipants.These

proceduresweredoneatpresentation.3months,6monthsand12monthsand

takingaboutthirtyminutespersession.Filterwereadjustedat70Hzbut

loweredtolowerfrequencytoreduceinterference.

3.15: CognitiveScreeningInstrumentforDementia(CSID)

Itisanacceptableglobalcognitivestatusassessmentinstrumentwhichwas

createdbyIbadanIndianapolisdementiaresearchgroup(Halletal.,2000).It

assessing variousdomain ofcognition ranging from memory,orientation,
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language,and praxis.Ithas been used successfullyin differentdisease

conditionincludingstroke(Akinyemietal.,2008).

3.16: Definitionofterms

 PostStroke Outcome (PSO)include severity,functionaloutcome,

cognitionandepileptiform patternasmeasuredbyNIHSS,MRS,CSID,

EEG,respectively.

 NIHSSwasscoredbetweentheranges(0)fornostrokeand(42)forthe

mostseverestroke.

 MRS 0,1,2 and 3 described as good outcome while MRS 4,5,6

describedashavingpooroutcome.

 EEGwavesacquisition,recordingandreadingwasbasedonILAEand

standardneurophysiologicalcriteriaasfollows:

o Sharpsweredescribedaspointedpeakswithlengthranging

betweenseventy(70)-twohundred(200)millisecondswhichis

clearlydifferentfrom backgroundEEGactivities.

o Slow wavesweredescribedasThetarhythm measuring<4–7

Hz/sandDeltarhythm atfrequencies<4Hz/s.

o Epileptiform discharges were described as focal(spikes or

sharps), sharps with associated slowing or spikes with

associatedslowing.

Riskfactors

o Hypertension was defined as SBP ≥140mmhg and DBP

≥90mmhgandcurrentuseofBP-loweringagents.

o DiabetesmellituswasdefinedasaFastingBloodGlucose(FBG)

≥126mg/dlorglycatedhaemoglobin(HbA1c)>6.5%,orcurrent

useoforalhypoglycaemicagentsandorinsulin.

o DyslipidaemiawasdefinedasabnormalitiesinlipidasHDL≤

40mg/dlorLDL≥100mg/dlorTC ≥150mg/dlfollowingthe

NCEPguidelines.Allthefastingbloodsamplesweretakenafter

anovernightfastofatleast8-12hours.
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3.17: Seizuredescriptionprotocolandepileptiform pattern

SIS wasdefinedasacutesymptomaticseizuresoccurringafteranacute

stroke following ILAE recommendations.SIS was classified as seizures

occurringwithin7daysofstrokeonsetwhileSIEwasdefinedasrecurrent

seizuresoroccurrenceofseizureafter7daysofstrokeictus.Diagnosisof

seizurewasclinically.

3.18:SourceandBrandofAEDs

ThebrandofLEVandCBZusedarefrom GLAXOSMITHLINENigeria.Theyare

gottenfrom pharmacydepartmentofeachofthethreeparticipatingcentres.

Patientsthatcouldnotaffordthemedicationweresupportedfinancially.

3.19:DataAnalysis

ThedatawerefirstenteredandcleanedinMicrosoftexcelbeforetransferring

intoStatisticalPackageforSocialScience(SPSS)version22foranalysis.The

resultswerepresentedinfiguresandtables.Testfornormalitywaschecked

foreachvariabletodeterminetheirnormality.Numberofparticipantsthat

developed stroke orseizure was derived using descriptive and itwas

presentedinnumber(percentage).Pearsonchi-squarewasusedtocompare

twocategoricalvariablesandpresentedinnumber(percentage).Comparing

categoricaland continuousvariable,independentstudentt-test(orMann-

WhitneyU)wasusedandAnalysisofVariance(ANOVA)(orKruskal-Wallis)

where appropriate.Binarylogistic regression was used to determine the

predictorsofseizure,epilepsy,ischaemicseizure,haemorrhagicseizureand

mortality.Statisticallysignificancewassetatp<0.05.
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CHAPTERFOUR

RESULTS

4.1: Socio-biologicalCharacteristicsof946PatientsTreatedatSelected

HospitalsinSouthWesternNigeriaforEpilepsybetweenJanuary2017and

December2021

Atotalof946patients,comprising448femalesand498males,wereseenand

treatedoverafive-yearsperiod,betweenJanuary2017andDecember2021.

Averagedurationoffollow-upwas2years,andthemeanageatdiagnosiswas

(31.58±20.82).However,meanageforfemaleatdiagnosiswasstatistically

significant(33.2±20.98vs35.14±21.10;p≤0.009).

Atotalof205(45.8%)and53(11.8%)ofmalepatientshadtertiaryandpost

graduateeducationrespectivelycompared to 212(42.5%)and 41(8.2%)of

femalepatientswhohadtertiaryandpostgraduateeducationrespectivelyand

thiswasstatisticallysignificant(p≤0.004)(SeeTable4.1).
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Table4.1:Socio-biologicalCharacteristicsof946PatientsTreatedatSelected

HospitalsinSouthWesternNigeriaforEpilepsybetweenJanuary2017and

December2021

S/

N

Variables Male

(n=448)

Female

(n=498)

Total

(n=946)

x2

value

p-value

1 Agen(%)

18-35

36-60

>60

221(49.3)

166(37.1)

61(13.6)

257(51.6)

190(38.2)

51(10.2)

478(50.5)

356(37.6)

112(11.8)

2.587 0.274

2 Ageofonset(mean±SD) 33.2±20.9

8

35.14±21.10 31.58±20.8

2

2.599 0.009*

3 MaritalStatusn(%)

Nevermarried

Currentlymarried

Separated

Widow/widower

Cohabiting

Divorce

190(42.4)

254(56.7)

1(0.2)

0(0)

1(0.2)

2(0.4)

198(39.8)

286(57.4)

1(0.2)

11(2.2)

1(0.2)

1(0.2)

388(41)

540(57.1)

2(0.2)

11(1.2)

2(0.2)

3(0.3)

10.782 0.056

4 FormalEducationn(%)

None

Primary

Secondary

Tertiary

PostGraduate

17(3.8)

8(1.8)

165(36.8)

205(45.8)

53(11.8)

28(5.6)

29(5.8)

188(37.8)

212(42.6)

41(8.2)

45(4.8)

37(3.9)

353(37.3)

417(44.1)

94(9.9)

15.155 0.004*

*p<0.05comparingmaletofemaleSD-StandardDeviation
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4.2: AetiologyofEpilepsyamong946PatientsTreatedatSelectedHospitals

inSouthWesternNigeriaforEpilepsybetweenJanuary2017andDecember

2021

Onehundredandsixty-four,thatis17.3%,ofthe946patientswithepilepsyhad

backgroundhistoryofCVD.Inthemajorityofcases,569(60.1%),therewasno

identifiable cause while metabolic,infectious,genetic,and immunologic

disorderswerethepresumedcausesintheremaining141(25%)patients(See

Figure4.1,4.2).
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Figure4.1:AetiologyofEpilepsyamong946PatientsTreatedatThree

SelectedHospitalsinSouthWesternNigeriaforEpilepsybetweenJanuary

2017toDecember2021
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Figure4.2:SubtypeofEpilepsyamong236PatientswithEpilepsyofStructural

AetiologyTreatedatSelectedHospitalsinSouthWesternNigeriaforEpilepsy

betweenJanuary2017toDecember2021

4.3:Comparison ofSocio-biologicalCharacteristicsof164 Stroke-induced
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Epilepsyand746non-strokeInducedEpilepsyTreatedatSelectedHospitalsin

SouthWesternNigeriabetweenJanuary2017toDecember2021

ThemeanageofdiagnosisamongSIEwas53.12±16.80yearswhereasmean

ageofparticipantswithNSIEwas29.07±19.35years;(p<0.05).Thefrequency

ofageamongSIEgroupcomparedtoNSIEgroupwas[18-3514(8.5%)vs

461(56.0%),36-6599(60%)vs258(33.0%)and>6552(31.5%)vs62(7.9%),

(p≤0.001)].Otherdetailsofsociobiologicalcharacteristicsofstroke-induced

epilepticpatientsincomparisonwithotherepilepticpatientsareshowedin

Table4.2.
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Table4.2:Socio-biologicalCharacteristicsofStroke-InducedEpilepsyamong

the946ParticipantsTreatedatSelectedHospitalsinSouthWesternNigeria

betweenJanuary2017andDecember2021

Variables Stroken(%) NoStroke

n(%)

Total

n(%)

X2Value PValue

Gender

Male

Female

84(51.2)

80(48.8)

363(46.4)

419(53.6)

447(47.3)

499(52.7)

1.234 0.267

Age

18-35

36-65

>65

14(8.5)

99(60)

52(31.5)

461(59.0)

258(33.0)

62(7.9)

475(50.2)

357(37.7)

114(12.1)

160.329 <0.001*

FormalEducation

None

Primary

Secondary

Tertiary

Postgraduate

13(7.9)

15(9.1)

54(32.7)

70(42.4)

13(7.9)

34(4.4)

22(2.8)

298(38.2)

346(44.3)

81(10.3)

47(5.0)

37(3.9)

352(37.2)

416(44)

94(9.9)

19.617 0.001*

*p<0.05comparingstrokeandnostroke
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Table4.3:SeizureCharacteristicsofStroke-inducedEpilepsyamongthe946

ParticipantsTreatedatSelectedHospitalsinSouthWesternNigeriabetween

January2017andDecember2021

Variables Stroken(%) NoStroken(%) Totaln(%) X2Value PValue

SeizureOnset

(years)

<1

1-2

2-5

>5

46(27.9)

48(29.1)

37(22.4)

34(20.6)

230(31.9)

113(15.7)

139(19.3)

239(33.1)

336(35.5)

161(17.0)

176(18.6)

273(28.9)

27.400 <0.001*

SeizureType

Focalonset

Generalized

onset

Unknownonset

40(24.2)

123(74.5)

2(1.2)

188(24.1)

565(72.3)

28(3.6)

228(24.1)

688(72.7)

30(3.2)

2.167 0.338

TypeofEpilepsy

Focalonset

Generalized

onset

Combinedonset

Unclassified

25(15.2)

114(69.1)

22(13.3)

4(2.4)

88(11.3)

562(72.0)

100(12.8)

31(3.9)

113(12.0)

676(71.5)

122(12.9)

35(3.6)

3.042 0.385

AgeofOnset 53.12±16.80 29.07±19.355 Ttest <0.001*
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*p<0.05comparingstrokeandnostroke

4.4: ComparisonoftheBackgroundWaveChangesandEpileptiform Pattern

onEEGamong164ParticipantswithStrokeInducedEpilepsyand782Epilepsy

PatientswithoutStrokeTreatedatThreeSelectedHospitalsinSouthWestern

Nigeria

ThebackgroundEEGchangesofthe164participantswithSIE,revealedthat

58(35.4%),1(0.6%),60(36.6%),10(6.1%)6(3.7%)29(17.7% )hadalpha,beta,

theta,intermixedfast,intermixedslowanddeltawaves respectivelyon EEG

compared to epilepsy patient without stroke with a value of

496(63.4),18(2.3),142(18.2),82(10.5),25(3.2)and19(2.4)thathadalpha,beta,

theta,intermixed fast,intermixed slow and delta respectively and was

statisticallysignificant(p<0.001).

Furthermore,ofthe164participantswithSIE,100(61%),31(18.9%),5(3%),

28(17.1%)had generalized,focal,focalto secondarygeneralized and no

epileptiform patterncomparedto782epilepsypatientswithoutstrokewith

valueof358(45.8%),179(22.9%),36(4.6%)and209(26.7%)(p≤0.005).

The participantwith SIE had 100(61%),16(9.8%),20(12.2%) 28(17.1%)

respectively ofgeneralized,focal,intermittentand no slowing on EEG

compared to those withoutstroke with slowing of354(45.3%),53(6.8%),

327(41.8%),48(6.1%)forgeneralized,focal,intermittentandNoslowingon

EEG(p<0.001)(SeeTable4.5).

5 14.813
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Table4.4:ComparisonoftheBackgroundWaveChangesandEpileptiform

PatternonEEGamong164ParticipantswithStrokeInducedEpilepsyand782

EpilepsyPatientswithoutStrokeTreatedatThreeSelectedHospitalsinSouth

WesternNigeria

Variables Stroken(%) NoStroken(%) Total X2Value PValue

Background

Alpharhythm

Betarhythm

Thetarhythm

Intermixedfast

Intermixedslow

Deltarhythm

58(35.4)

1(0.6)

60(36.6)

10(6.1)

6(3.7)

29(17.7)

496(63.4)

18(2.3)

142(18.2)

82(10.5)

25(3.2)

19(2.4)

554(58.6)

19(2.0)

202(21.4)

92(9.7)

31(3.2)

48(5.1)

106.076 <0.001*

EEGSlowing

Generalized

Focal

None

Intermittent

100(61)

16(9.8)

28(17.1)

20(12.2)

354(45.3)

53(6.8)

327(41.8)

48(6.1)

454(48.0)

69(7.3)

355(37.5)

68(7.2)

38.104 <0.001*

Epileptiform

Generalized

Focal

Focalto

generalized

None

100(61)

31(18.9)

5(3)

28(17.1)

358(45.8)

179(22.9)

36(4.6)

209(26.7)

458(48.4)

210(22.2)

41(4.3)

237(25.1)

12.971 0.005*

*p<0.05comparingstrokeandnostroke
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4.5: Medication pattern among 946 Participants Treated at Selected

HospitalinSouthWesternNigeriabetweenJanuary2017toDecember2021

Of the 946 epilepsy patients recruited,652(68.9%) patients were on

medications [monotherapy 514(54.3%)and polytherapy 138(14.6%)]while

294(31.1%)patientswerenoton medications. Concerning typeofAEDs

prescribed,85(13.0%),515(79.0%),21(3.2%),22(3.4%)and9(1.4%)respectively

wereonLEV,CBZ,phenytoin,valproate,andphenobarbital(PHB)respectively

(SeeFigure4.3,4.4).
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Figure4.3:Patternofnumberofmedicationsuseamong946PatientsTreated

atthreeSelectedHospitalsfrom January2017toDecember2021.

.
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Figure4.4:DistributionofAEDsprescribedamong652Patientsonmedication

TreatedatThreeSelectedHospitalsfrom January2017toDecember2021.

AEDs–AntiEpilepticDrugs



46

4.6: Socio-biologicalCharacteristicsof346StrokePatientswithStroke

InducedSeizureandStrokeInducedEpilepsyTreatedatThreeselected

HospitalsinSouthWesternNigeriaforaperiodoftwoyears

Ofthe346strokepatientsrecruitedintothestudy,199(58.0%)weremales

while147(42.0%)werefemales.Atotalof258(74%)oftheparticipantshad

ischemicstrokewhile88(26%)had haemorrhagicstroke.Outofthe258

ischemicstrokeparticipants,146(56.6%)weremalesand112(43.4%)were

females. Furthermore,ofthe 88 participants with haemorrhagic stroke,

53(60.2%)aremalesand35(39.8%)arefemales.Ninety-two(27%)ofthe346

participantsdevelopedseizures.Twenty-sixof88(29.5)individualswhohad

haemorrhagic developed seizure disorderwhereas seizure was recorded

among66ofthe258individualswhohadischemicstroke,(29.5%vs25.6%).

Therewere24(26%)and68(74%)withSISandSIErespectively(SeeFigure4.5

to4.8).

Furthermore,254(73%)oftheparticipanthadnoseizure,ofthe92patients

thatdevelopseizure24(26%),32(35%),36(36%)hadseizuresonly,seizureto

epilepsyandepilepsyonlyrespectively(SeeFigure4.9to4.10).
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Figure4.5:Strokeclassificationbasedontypeamong346cohortsTreated

atThreeSelectedHospitalsinSouthWesternNigeriaforaperiodoftwoyears
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Figure4.6:StrokeclassificationbasedonSeizureOccurrence/presenceof

Seizureamong92Post-StrokeSeizureand254NSISPatientsTreatedatThree

SelectedHospitalsinSouthWesternNigeriaforaperiodoftwoyears

NSIS–Non-StrokeInducedSeizure
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Figure4.7:TheFrequencyofHaemorrhagicStrokeParticipantswithStroke

InducedSeizureandNon-StrokeInducedSeizureTreatedatThreeSelected

HospitalsinSouthWesternNigeriaforaperiodoftwoyears
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Figure4.8:TheFrequencyofIschaemicStrokeParticipantswithStroke

InducedSeizureandNon-StrokeInducedSeizureTreatedatThreeSelected

HospitalsinSouthWesternNigeriaforaperiodoftwoyears
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Figure4.9:FrequencyofSeizureandEpilepsyamongStrokePatientsTreated

atThreeSelectedHospitalsinSouthWesternNigeriaforaperiodoftwoyears.
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Figure4.10:FrequencyofSeizureandEpilepsyamong346StrokePatients

TreatedatThreeSelectedHospitalsinSouthWesternNigeriaforaperiodof

twoyears.
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4.7: Comparison ofClinicalcharacteristics ofStroke Survivors with or

withoutSeizureTreatedatThreeSelectedHospitalsinSouthWesternNigeria

foraperiodoftwoyears

Patterns of stroke location revealthat there were higher number of

participantswithischemicstrokeatfrontallobe[112(43.4%)vs12(13.6%);

p<0.001],parietallobe [138(53.5%)vs 9(10.2%);p<0.001],temporallobe

[43(16.7%)vs 4(4.5%);p≤0.004],internalcapsule [21(8.2%)vs 15(17.4%);

p0.016],andlowernumberofparticipantsatthalamus[16(6.2%)vs33(37.5%);

p<0.001]respectivelycomparedtohaemorrhagicstroke.

Among participants with ACA stroke,60(23.3%) were ischaemic while

10(11.4%)werehaemorrhagicstroke(p0.016).Majorityoftheparticipantshad

stroke in MCA region with 169(65.5%)as ischaemic and 37(42%)as

haemorrhagic(p<0.001).InPCAregion,12(31%)wereischaemicand42(47.7%)

werehaemorrhagicstroke(p<0.001).

Theuseofantihypertensiveswasseenamong196(76.0%)ischaemicstroke

cohortand 78(88.6%)among haemorrhagic stroke cohortand this was

statisticallysignificant(p≤0.011).The median stroke size was 5.84(1-40)

amongischaemicstrokecohortand10.68(2-40)amonghaemorrhagicstroke

cohortwhichisstatisticallysignificant(p<0.001)(SeeTable4.5).
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Table4.5:ComparisonofClinicalcharacteristicsamong346Participantswith

IschaemicandHaemorrhagicTreatedatThreeSelectedHospitalsinSouth

WesternNigeriaforaperiodoftwoyears

Variables Ischaemic

n=258

Haemorrhagi

c

n=88

Total

N=346

x
2

Value pValue

A.Clinical

Characteristics

Gendern(%)

Male

Female

 

146(56.6)

112(43.4)

 

53(60.2)

35(39.8)

 

199(57.5)

147(42.5)

 

x
2
=0.355

 

0.551

NIHSSatPresentation

Mean(SD)

 

16.63±9.045

)

 

18.61±8.848)

 

17.13±9.025

)

 

F=3.197

 

0.075

StrokeSeverityn(%)

Nostroke

Minorstroke

Moderatestroke

Moderatetosevere

Severestroke

 

 2(0.8)

26(10.7)

90(37.2)

47(19.4)

 77(31.8)

 

 1(1.2)

2(2.3)

34(39.5)

17(19.8)

 32(37.2)

 

 3(0.9)

28(8.5)

124(37.8)

64(19.5)

 109(33.2)

 

 

x
2
=5.997

 

 

0.199

Strokesizemedian

(range)

 5.84(1-40)  10.67(2-40)  7.073(1-40)  F=33.74

8

<0.001

*

Hypertensiven(%)

Anti-hypertensiven(%)

168(65.9)

196(76.0)

67(76.1)

78(88.6)

3.189

6.390

0.074

0.011*

Diabeticsn(%)

Anti-diabeticsn(%)

57(22.4)

32(12.5)

11(12.5)

5(5.7)

3.996

3.138

0.046

0.077

Statinn(%) 102(39.5) 16(18.2) 13.313 <0.001

*

Masseffectn(%) 16(6.2) 59(67.0) 143.081 <0.001

*

Largeartery 75(29.4) 2(100.0) 4.712 0.030*
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atherosclerosisn(%)

RaisedICPn(%) 45(17.6) 30(34.1) 10.354 0.001*

Aspirationpneumonia

n(%)

36(14.1) 14(15.9) 0.169 0.681

PTEn(%) 9(3.5) 3(3.4) 0.003 0.958

B.Location

Basalganglian(%)

Caudate

Lentiform

 

8(3.1)

16(6.2)

 

5(5.7)

25(28.4)

 

13(3.8)

41(11.8)

 

1.193

30.981

 

0.275

<0.001

*

LobarInvolvementn(%)

FrontalLobe

ParietalLobe

TemporalLobe

OccipitalLobe

 

112(43.4)

138(53.5)

43(16.7)

19(7.4)

 

12(13.6)

9(10.2)

4(4.5)

10(11.4)

 

124(35.8)

147(42.5)

47(13.6)

29(8.4)

 

25.298

50.258

8.273

1.367

 

<0.001

*

<0.001

*

0.004*

0.242

Subcorticaln(%)

InternalCapsule

Thalamus

 

21(8.2)

16(6.2)

 

15(17.4)

33(37.5)

 

36(10.5)

49(14.2)

 

5.834

52.878

 

0.016*

<0.001

*

Infratentorialn(%)

Cerebellum

Brainstem

Pons

Midbrain

 

12(4.7)

 

12(4.7)

10(3.9)

 

4(4.5)

 

1(1.1)

1(1.1)

 

16(4.7)

 

13(3.8)

11(3.2)

 

0.005

 

2.242

1.600

 

0.945

 

0.134

0.206

CorticalInvolvement

n(%)

Cortical

Nocortical

58(22.5)

200(77.5)

13(14.8)

75(85.2)

 

71(20.5)

275(79.5)

 2.390

 

0.122
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Agegrouped

<35

36-70

71-95

 

8(3.1)

188(72.9)

62(24.0)

 

2(2.3)

75(85.2)

11(12.5)

 

10(2.9)

263(76.0)

73(21.1)

 

x
2
=5.610

 

0.061

C.ArterialTerritory

ACAn(%)

MCAn(%)

PCAn(%)

60(23.3)

169(65.5)

31(12.0)

10(11.4)

37(42.0)

42(47.7)

5.750

14.989

50.271

0.016*

<0.001

*

<0.001

*

NIHSS – NationalInstituteofHealth StrokeScaleScorePTE:Pulmonary

Thromboembolism,ICP:IntracranialPressure,ACA:AnteriorCerebralArtery,

MCA:Middle CerebralArtery,PCA:Posterior CerebralArtery,*p<0.05

comparingischaemicandhaemorrhagic
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4.8: MortalityRateAmong346ParticipantsTreatedatThreeSelected

HospitalsinSouthWesternNigeriaforaperiodoftwoyears

Themortalityrateamongstrokecohortwas8.7%,23.7%,35.0%,38.4% at

7days,1month,12monthsand24months,respectively.Furthermore,mortality

ratewashigheramonghaemorrhagicstrokecohortcomparedtoischaemic

stroke cohort from 7days to 24months and these were consistently

statisticallysignificant(SeeTable4.6).
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Table4.6:MortalityRateAmong346ParticipantsTreatedatThreeSelected

HospitalsinSouthWesternNigeriaforaperiodoftwoyears

Variables 7days 1months 3months 6months 12month

s

24months

StrokePatientn(%) 30(8.7) 82(23.7) 96(27.7) 118(34.1) 121(35.0) 133(38.4)

Ischaemicn(%)

Haemorrhagicn(%)

18(7.0)

12(13.6)

55(21.3)

27(30.7)

63(24.4)

33(37.5)

78(30.2)

40(45.5)

80(31.0)

41(46.6)

92(35.7)

41(46.6)

SISn(%) 9(9.8) 24(26.1) 25(27.2) 29(31.5) 29(31.5) 32(34.8)

Seizuretype

ISPWSn(%)

HSPWSn(%)

2(3.0)

7(26.9)

13(19.7)

11(42.3)

13(19.7)

12(46.2)

15(22.7)

14(53.8)

15(22.7)

14(53.8)

18(27.3)

14(53.8)

SIS – StrokeInduced Seizures ISCH-IschaemicStrokePatientswith

Seizures HSPWSHaemorrhagicStrokePatientswithSeizures
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4.9: ComparisonofSociodemographicClinicalCharacteristicsamong66

IschaemicStrokePatientsand26HaemorrhagicStrokePatientswithStroke

InducedEpilepsy

Amongthe92participantsthatdevelopedSIE,54(58.7%)weremalesand

38(41.3%)were females.There were 66(26%)ischaemic and 26(29.5%)

haemorrhagic stroke participantthatdeveloped SIE. The mean age of

participants with SIE among ischaemic stroke patients is 62.14±14.43

comparedtoavalueof53.38±12.39amonghaemorrhagicstrokepatientwith

SIEandthisattainedasignificantlevel(p≤0.008).Themeanstrokevolume

amongparticipantswithischaemicstrokewithSIEis11.14(39.50)compared

tovalueof29.43(37.00)amongthosewithhaemorrhagicstrokewithSIEand

thiswassignificant(p<0.001).

Ofthe62(67%)withMCAstrokewithSIE,majority50(75.8%)wereischaemic

compared to 12(46.2%) of haemorrhagic stroke patients which was

statisticallysignificant(p≤0.006).AmongthosewithPCA stroke,withSIE,

3(4.5%)wereischaemiccomparedto11(42.3%)thathadhaemorrhagicstroke

and this was significant(p<0.001).Among the 92 patients with SIE,the

frequencyofstatinsusagewas34(51.5%)amongischemiccohortscompared

to7(26.9%)amonghaemorrhagicstrokepatientsandthiswassignificant

(p≤0.033).

Furthermore,thepresenceofmasseffectwasmoreinthehaemorrhagic

cohorts15(57.7%)comparedto5(7.6%)amongischaemiccohorts(p0.001)

(SeeTable4.7).
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Table4.7:ComparisonofSociodemographicandClinicalCharacteristicsof66

IschaemicStrokePatientsand26HaemorrhagicStrokePatientswithStroke

InducedEpilepsy

Variables ISPWSn=66 HMPWSn=26 x
2

value pvalue

Gendern(%)

Male

Female

 

38(57.6)

28(42.4)

 

16(61.5)

10(38.5)

 

0.121

 

0.728

AgeMean(SD) 62.14±14.43

)

53.38±12.39) T=2.721 0.008*

StrokesizeMedian

(Range)

4.23(29.00) 10.75(28.00) T=-2.819 0.006*

Strokevolumecm
3

Median

(Range)

11.14(39.50) 29.43(37.00) T=-4.605 <0.001*

Corticalinvolvementn(%)

Cortical

Nocortical

 

23(34.8)

43(65.2)

 

10(38.5)

16(61.5)

 

0.106

 

0.7445

Hypertensiven(%) 43(68.3) 19(73.1) 0.203 0.653

Diabeticsn(%) 26(41.3) 5(19.2) 3.938 0.047*

ACAn(%) 13(19.7) 4(15.4) 0.230 0.631

MCAn(%) 50(75.8) 12(46.2) 7.438 0.006*

PCAn(%) 3(4.5) 11(42.3) 20.616 <0.001*

Antihypertensiven(%) 49(74.2) 23(88.5) 2.217 0.137

Anti-diabeticsn(%) 14(21.2) 3(11.5) 1.159 0.282

Statinn(%) 34(51.5) 7(26.9) 4.566 0.033*

Masseffectn(%) 5(7.6) 15(57.7) 27.536 <0.001*

Largeartery

atherosclerosisn(%)

16(25.4) 2(100.0) 5.388 0.020*

ACA:AnteriorCerebralArtery,MCA:MiddleCerebralArtery,PCA:Posterior

CerebralArtery,PTE:Pulmonary Thromboembolism,UTI:Urinary Tract
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Infection,ICP:IntracranialPressure,ISPWS:IschaemicStrokePatientswith

Seizures,HSPWS:Haemorrhagic Stroke Patients with Seizures,*p<0.05

comparingISPWSandHMPWS.
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4.10:Demographic,ClinicalandRadio-imagingpatternsamong92Patients

withStrokeInducedSeizureandStrokeInducedEpilepsytreatedatThree

SelectedHospitalsSouthWesternNigeriaoveraperiodoftwoyears

Ofthe92(27%)withSIS/SIE,24(26%)hadseizureonly,32(35%)hadseizures

thatprogresstoepilepsyand36(39%)hadepilepsyonlyafterstroke.TheM:F

ratioamongthedifferentsub-groups(0.7:1)seizureonlygroup,(1:1)seizureto

epilepsyand(3.5:1)epilepsyonlyrespectively.

TherewerehighermeanNIHSSscore,[25.54±12.42)vs15.8±8.26);p<0.001],

highermediansize[11.54(9.60)vs5.87(5.37);p≤0.005],andhighervolumeof

lesion[24.27(14.26)vs14.04(13.30);p≤0.006],highermasseffect[8(33.3%)vs

4(11.1%);p≤0.035],higherfrequencyofhypertension[21(100%)vs21(58.3%)

p≤0.001],higherfrequencyofdiabetes[12(57.1%)vs9(25%);p≤0.015]among

seizure groupcomparedtoepilepsy. Therewasastatisticallysignificant

highermean NIHSS [25.54±12.42)vs 15.81±8.76);p≤0.001]and higher

frequencyofhypertension[21(100%)vs20(62.5%);p≤0.001]intheseizure

groupcomparedtoseizure-epilepsygroup.However,therewasnostatistically

significantdifferenceinthemeanNIHSS,mediansizeandvolumeoflesion

valuesbetweentheseizure-epilepsyandepilepsyonlygroup.

ConsistentlytheMRwashigherintheseizuregroupcomparedtoepilepsy

groupat1month[17(70.8%)vs1(2.8%);p≤0.000]and12months[18(75.1%)vs

(2.8%);p≤0.000].Similarly,MR washigherin seizure group compared to

seizuretoepilepsygroupsat1month[17(70.8%)vs13(40%);p≤0.000]and

12months[17(70.8%)vs1(2.8%);p≤0.010](SeeTable4.8).
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Table4.8:Demographics,ClinicalandRadio-imagingpatternsamong92

PatientswithSIS/SIETreatedThreeSelectedHospitalinSouthWestern,

Nigeriaoveraperiodoftwoyears

Variables Seizure Seizure-

epilepsy

Epilepsy p1-

value

p2-

value

p3-value

Gendern(%)

Male

Female

10(41.7)

14(58.3)

16(50.0)

16(50.0)

28(77.8)

8(22.2)

0.004* 0.536 0.017*

AgeMean(SD) 63.04±13.4

8)

59.31±12.6

0)

57.72±16.29

)

0.190 0.292 0.657

NIHSS 25.54±12.4

2)

15.81±8.76) 15.22±7.27) <0.001* 0.001* 0.762

Strokesize 11.54(9.66) 7.66(5.41) 5.87(5.37) 0.005* 0.061 0.176

Strokevolume 24.29(14.26

)

19.47(13.81

)

14.04(13.30

)

0.006* 0.208 0.104

Masseffect 8(33.3) 8(25.0) 4(11.1) 0.035* 0.495 0.134

Ventricular

effacement

5(20.8) 3(9.4) 3(8.8) 0.191 0.225 0.938

RaisedICP 6(28.6) 6(18.8) 6(16.7) 0.288 0.403 0.822

Hypertension 21(100.0) 20(62.5) 21(58.3) 0.001* 0.001* 0.726

Diabetes

mellitus

12(57.1) 10(31.2) 9(25.0) 0.015* 0.061 0.566

Sleepdisorder 0(0.0) 3(9.4) 3(8.3) 0.174 0.149 0.880

Cortical

involvement

Cortical

Notcortical

7(29.2)

17(70.8)

14(43.8)

18(56.2)

12(33.3)

24(66.7)

0.734 0.265 0.378

Circulation

ACA

MCA

PCA

5(20.8)

14(58.3)

5(20.8)

9(28.1)

20(62.5)

4(12.5)

3(8.3)

28(77.8)

5(13.9)

0.163

0.107

0.480

0.533

0.752

0.401

0.033*

0.168

0.866
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Mortality1

month

17(70.8) 6(18.8) 1(2.8) <0.001* <0.001

*

0.031*

Mortality3

months

17(70.8) 7(21.9) 1(2.8) <0.001* <0.001

*

0.015*

Mortality

6months

18(75.0) 10(31.2) 1(2.8) <0.001* 0.001* 0.001*

Mortality

12months

18(75.0) 10(31.2) 1(2.8) <0.001* 0.001* 0.001*

Mortality

24months

18(75.0) 13(40.6) 1(2.8) <0.001* 0.010* <0.001*

*p<0.05comparingeitherseizureandepilepsy,seizureandseizure-epilepsy,

seizure-epilepsy and epilepsy,ICP-IntracranialPressure,NIHSS-National

InstituteofHealthStrokeScale,ACA-AnteriorCerebralArtery,MCA-Middle

CerebralArtery,PCA-PosteriorCerebralArteryp1:seizuresvsepilepsy,p2:

seizuresvsseizurestoepilepsy,p3:seizurestoepilepsyvsepilepsy
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4.11: TrendofBackgroundWaveChanges,SlowingpatternandEpileptiform

patternonEEGamong346StrokePatientsand92StrokePatientswithStroke

InducedEpilepsy/StrokeInducedSeizureTreatedatThreeSelectedHospitals

inSouthWesternNigeriaoveraperiodoftwoyears

Thesectiondescribespatternof2separateEEG performedon346stroke

patientsatpresentationand12months.Atpresentation,among258(74.6%)

withischemicstroke,thewere88(34.1%)Alpha,107(41.5%)theta,60(23.3%)

deltaand3(1.2%)intermixedfastrhythm onEEG comparedto 88(24.6%)

haemorrhagiccohortwith frequencyof20(22.7%)alpha,36(40.9%)theta,

32(36.4%)deltaand0(0.0%)intermixedfastrhythm onEEG (p≤0.046). At

12months,thefrequenciesofbackgroundwavechangeswerecomparable

betweentheischemicandhaemorrhagicstrokecohorts(p≤0.440).

Furthermore,atpresentation,121(47.1%)ofthe258(75%)ischaemiccohorts

had presence ofepileptiform pattern on EEG,compared to 38(43.2)of

88(24.6%) haemorrhagic cohort (p≤0.033). At 12months, among 258

ischaemiccohort,64(38.5)had epileptiform pattern on EEG compared to

7(15.2%)among88participantswithhaemorrhagicstroke(p≤0.023).Among

92participantswithSIS/SIE,53(80.3%)ofthe66(72%)ischaemicgrouphad

epileptiform pattern atpresentation compared to 19(73.1%)of26(28%)

haemorrhagiccohort(p≤0.032).Furthermore,at12months,32(71.2)ofthe

ischaemiccohorthadepileptiform patterncomparedto3(25.0)of26inthe

haemorrhagic(p≤0.022)(SeeTable4.9).
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Table 4.9:Trend of Background Wave Changes,Slowing pattern and

Epileptiform patternonEEGamong346StrokePatientsand92StrokePatients

with Stroke Induced Epilepsy/Stroke Induced Seizure Treated atThree

SelectedHospitalsinSouthWesternNigeriaoveraperiodoftwoyears

EEG ISCH
n(%)

HMG
n(%)

x
2

value

p-value ISPWS
n(%)

HSPWS
n(%)

x
2

value

p
value

Background
At
presentation
Alpha
Theta
Delta
Intermixed
fast

 

88(34.1)
107(41.
5)
60(23.3)
3(1.2)

 

20(22.7)
36(40.9)
32(36.4)
0(0.0)

 

7.991

 

0.046*

 

14(21.2
)
31(47.0
)
20(30.3
)
1(1.5)

 

4(15.4)
13(50.0
)
9(34.6)
0(0.0)

 

0.864

 

0.834

Background
At12months
Alpha
Theta
Delta
Intermixed
fast
Intermixed
slow

 

118(70.
2)
33(19.6)
11(6.5)
4(2.4)
2(1.2)

 

37(82.2)
5(11.1)
3(6.7)
0(0.0)
0(0.0)

 

3.757

 

0.440

 

33(66.0
)
11(22.0
)
4(8.0)
1(2.0)
1(2.0)

 

11(91.7
)
0(0.0)
1(8.3)
0(0.0)
0(0.0)

 

4.020

 

0.403

SlowingAt
presentation
Focal
Generalized
Intermittent
None

 

3(1.2)
69(26.7)
77(29.8)
109(42.
2)

`

0(0.0)
34(28.6)
31(35.2)
23(26.1)

 

9.215

 

0.027*

 

2(3.0)
23(3.8)
23(34.8
)
18(27.3
)

 

0(0.0)
14(53.8
)
6(23.1)
6(23.1)

 

3.408

 

0.333

SlowingAt
12months
Generalized
Intermittent
None

 

23(13.5)
52(30.6)
95(55.9)

 

4(8.5)
13(27.7)
30(63.8)

 

1.255

 

0.534

 

10(20.4
)
22(44.9
)
17(34.7
)

 

2(15.4)
3(23.1)
8(61.5)

 

3.183

 

0.204
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Epileptiform
At
presentation
Focal
Generalized
Focal
generalized
None

 

18(7.0)
92(35.8)
11(4.3)
136(52.
9)

 

1(1.1)
37(42.0)
0(0.00
50(56.8)

 

8.734

 

0.033*

 

9(13.6)
35(53.0
)
9(13.6)
13(19.7
)

 

0(0.0)
19(73.1
)
0(0.0)
7(26.9)

 

8.816

 

0.032
*

Epileptiform
At12months
Focal
Generalized
Focal
generalized
None

 

14(8.4)
42(25.3)
8(4.8)
102(61.
4)

 

1(2.2)
6(13.0)
0(0.0)
39(84.8)

 

9.551

 

0.023*

 

8(17.8)
17(37.8
)
7(15.6)
13(28.9
)

 

0(0.0)
3(25.0)
0(0.0)
9(75.0)

 

9.660

 

0.022
*

ISPWS:IschaemicStrokePatientswithSeizure,HSPWS:HaemorrhagicStroke
PatientswithSeizures,ISCH:IschaemicPatients,HMG:HaemorrhagicPatients,
*p<0.05comparingeitherISCHandHMG,ORISPWSandHSPWS.
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4.12: ComparisonofFunctionaloutcomeasmeasuredbyModifiedRanking

Scaleamong258IschaemicStrokeand88HaemorrhagicStrokePatients

TreatedatThreeSelectedHospitalsinSouthWesternNigeriaoveraperiodof

twoyear.

Thefrequencyofparticipantswithgoodoutcomeamongischemiccohortwas

92(35.7%)compared to 19(21.6%)among haemorrhagiccohort(p≤0.015).

However,from 1month[154(59.7%)versus61(69.0%);p≤0.108]to24months

[124(51.5%) versus 48(57.1%):p≤0.368]the outcome parameters were

comparableamongischaemicandhaemorrhagiccohorts(SeeTable4.10).
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Table4.10:ComparisonofFunctionaloutcomeasmeasuredbyModified

RankingScaleamong258IschaemicStrokeand88HaemorrhagicStroke

PatientsTreatedatThreeSelectedHospitalsinSouthWesternNigeriaovera

periodoftwoyear.

ISCH:IschaemicPatients,HMG:HaemorrhagicPatients,1:GoodOutcome,2:

PoorOutcome,MRS:ModifiedRankingScale,*p<0.05comparingISCHand

HMG

MRS ISCHn(%) HMGn(%) x
2

value p-value

At14days
1

92(35.7) 19(21.6) 5.960 0.015*

At1month
1

104(40.3) 27(30.7) 2.586 0.108

At3months
1

114(44.2) 29(33.0) 3.414 0.065

At6months
1

121(46.9) 33(37.5) 2.347 0.126

At9months
1

128(49.6) 37(42.0) 1.506 0.220

At12months
1

139(53.9) 40(45.5) 1.864 0.172

At24months
1

117(48.5) 36(42.9) 0.810 0.368

At14days
2

166(64.3) 69(78.4)  5.960  0.015*

At1month
2

154(59.7) 61(69.3)  2.586  0.108

At3months
2

144(55.8) 59(67.0)  3.414  0.065

At6months
2

137(53.1) 55(62.5)  2.347  0.126

At9months
2

130(50.4) 51(58.0)  1.506  0.220

At12months
2

119(46.1) 48(54.5)  1.864  0.172

At24months
2

124(51.5) 48(57.1)  0.810  0.368
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4.13: ComparisonofFunctionaloutcomeasmeasuredbyModifiedRanking

Scaleamong66IschaemicStrokeand26HaemorrhagicStrokePatientswith

StrokeinducedEpilepsyThreeSelectedHospitalsinSouthWesternNigeria

overaperiodtwoyears.

Furthermore,from day14[39(59.1%)versus20(76.9%);p≤0.108]to24months

[29(47.5%)versus16(64.0);p≤0.165],therewerenodifferencesintheMRSof

participantwithSIEwhohadischaemicstrokeandthosewithhaemorrhagic

stroke(SeeTable4.11).
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Table4.11:ComparisonofFunctionaloutcomeasmeasuredbyModified

Ranking Scale among 66 Ischaemic Stroke and 26 Haemorrhagic Stroke

Patients with Stroke induced EpilepsyThree Selected Hospitals in South

WesternNigeriaoveraperiodtwoyears

MRS ISPWSN(%) HSPWSN(%) x
2

value pvalue

At14days
1

27(40.9) 6(23.1) 2.578 0.108

At1month
1

30(45.5) 8(30.8) 1.659 0.198

At3months
1

34(51.5) 9(34.6) 2.140 0.144

At6months
1

35(53.0) 9(34.6) 2.535 0.111

At9months
1

34(51.5) 10(38.5) 1.274 0.259

At12months
1

38(57.6) 10(38.5) 2.731 0.098

At24months
1

32(52.5) 9(36.0) 1.926 0.165

At14days
2

39(59.1) 20(76.9)  2.578 0.108

At1month
2

36(54.5) 18(69.2)  1.659 0.198

At3months
2

32(48.5) 17(65.4)  2.140 0.144

At6months
2

31(47.0) 17(65.4)  2.535 0.111

At9months
2

32(48.5) 16(61.5)  1.274 0.259

At12months
2

28(42.4) 16(61.5)  2.731 0.098

At24months
2

29(47.5) 16(64.0)  1.926 0.165

ISPWS:IschaemicStrokePatientswithSeizure,HSPWS:HaemorrhagicStroke

PatientswithSeizures,1:GoodOutcome,2:PoorOutcome,MRS:Modified

RankingScale
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4.14: ComparisonofStrokeSeverityamong346strokepatients(258

IschaemicStrokePatientsand88Haemorrhagic)TreatedatThreeSelected

HospitalsinSouthWesternNigeriaoveraperiodoftwoyears.

Among346strokepatients,atpresentation,themeanNIHSSwas16.63±9.05

amongischaemiccohortscompared18.61±8.85amonghaemorrhagiccohorts

which was comparable.(p≤0.075).The severitywas also comparable at

1month.At3months,themeanNIHSSwas17.46±15.72amongischaemic

cohortscomparedto21.52±16.62amonghaemorrhagiccohorts(p≤0.040).At

12months,the mean NIHSS was 17.10±17.47 among ischaemic cohorts

comparedto22.19±19.07amonghaemorrhagiccohorts(p≤0.022)(seeTable

4.12).
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Table4.12:StrokeSeverityasmeasuredbyNIHSSamong346StrokePatients

(258Ischaemicand88Haemorrhagic)treatedatthreeselectedhospitalsin

southwestNigeriaoveraperiodoftwoyears.

NIHSS Ischaemic

(Mean±SD)

Haemorrhagic

(Mean±SD)

Tvalue p-value

At

presentation

16.63±9.05 18.61±8.85 -1.788 0.075

At24hours 16.63±9.23 18.45±9.15 -1.607 0.109

At72hours 16.26±9.57 17.85±9.49 -1.348 0.179

At14days 16.78±11.72 18.95±12.03 -1.493 0.136

At21days 17.03±12.63 19.61±13.38 -1.629 0.104

At1month 17.44±14.79 20.73±15.63 -1.773 0.077

At3months 17.46±15.72 21.52±16.65 -2.062 0.040*

At6months 17.49±16.63 21.78±17.46 -2.064 0.040*

At9months 17.21±17.29 22.56±18.34 -2.469 0.014*

At12months 17.10±17.47 22.19±19.07 -2.305 0.022*

At24months 20.19±18.16 23.04±19.10 -1.217 0.225

ISCH:IschaemicPatients,HMG:HaemorrhagicPatients,NIHSS:National

InstituteHealthStrokeScaleScore,*p<0.05comparingischaemicand

haemorrhagic.
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4.15: ComparisonofStrokeSeverityasmeasuredbyNIHSSamong346

StrokePatients,and92(66IschaemicStrokePatientsand26Haemorrhagic)

withStrokeInducedEpilepsy/StrokeInducedStrokeTreatedatThreeSelected

HospitalsinSouthWesternNigeriaoveraperiodoftwoyears.

Similarly,amongstrokepatientwithSIE,consistentseverestrokewasseen

among ischaemic stroke cohortcompared to haemorrhagic there was a

consistentdifferenceinseverityfrom 3monthstill12months.At3months,the

meanNIHSSofischaemicstrokecohortwaslowerindicatingreducedseverity

compared to haemorrhagic stroke cohort[14.89±14.90 versus 23.69±17.60;

p≤0.017].At1yearthemeanNIHSSwaslowerindicatingreducedseverityamong

ischaemicstrokecohortcomparedtohaemorrhagicstrokecohort[14.17±16.16

versus24.46±19.48;p≤0.011](SeeTable4.13).
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Table4.13:ShowingStrokeSeverityasmeasuredbyNIHSSamong346Stroke

Patients,and92(66IschaemicStrokePatientsand26Haemorrhagic)with

SIE/SIStreatedatthreeselectedhospitalsinsouthwestNigeriaoveraperiod

oftwoyears

NIHSS ISPWS

(MEAN±SD)

HSPWS

(MEAN±SD)

Tvalue pvalue

Atpresentation 17.74±10.07 19.08±10.85 -0.560 0.577

At24hours 17.32±10.09 18.42±11.26 -0.458 0.648

At72hours 16.41±10.28 17.42±11.75 -0.409 0.683

At14days 16.00±11.75 20.38±15.41 -1.470 0.683

At21days 16.30±13.12 20.00±15.77 -1.148 0.254

At1month 16.06±14.47 22.73±17.20 -1.885 0.063

At3months 14.89±14.90 23.69±17.60 -2.421 0.017*

At6months 14.44±15.65 24.54±18.18 -2.661 0.009*

At9months 14.33±16.65 24.73±19.20 -2.645 0.010*

At12months 14.17±16.16 24.46±19.48 -2.593 0.011*

At24months 18.25±17.39 25.04±19.65 -1.559 0.123

ISPWS:IschaemicStrokePatientswithSeizure,HSPWS:HaemorrhagicStroke

PatientsWithSeizures,NIHSS:NationalInstituteHealthStrokeScaleScore,

*p<0.05comparingISPWSandHSPWS.
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4.16:ComparisonofSocio-biologicalCharacteristicsbetweenParticipants

with IschaemicStrokewith orwithoutSeizureTreated atThreeSelected

HospitalsinSouthWesternNigeriaoveraperiodoftwoyear.

Ofthe258(75%)participantswithischaemicstroke,66(26%)hadSIS/SIEwith

38(57.6%)malesand28(42.4%)females.

Twenty-six(41.3%)ofindividualswithischaemicSIS/SIEhadbackgroundDM

whereas31(16.1%)ofischaemicNSIEhadDM (p<0.001).Again,14(21.2%)of

ischaemicSIS/SIE useantidiabeticwhile18(9.4%)ofischaemicNSIE use

antidiabetic (p≤0.012).Concerning use ofstatin,34(51.5%)ofischaemic

SIS/SIEusestatinwhile68(38.4%)ofischaemicNSIEusestatin(p≤0.021).

Again,presenceofcorticalinvolvementofcranialCTwashigher23(34.8%)in

theischaemicstrokepatientwithSIS/SIEcomparedto35(18.2%)NSIE.

Furthermore,13(19.7%)among Ischaemic cohorts with SIS/SIE had no

epileptiform pattern compared to 123(64.4%) among NSIE which was

significant(p<0.001).Therewasasignificantdifferencebetweenischaemic

cohortwithSIEandNSIEwithregardstosleepdisorder(p≤0.016),presenceof

strokeinMCAregion(p0.030)andpresenceofslowingonEEGatpresentation

(p≤0.016)(SeeTable4.14,Table4.15).



77

Table4.14:ComparisonofSocio-biologicalCharacteristicsbetween

ParticipantswithIschaemicStrokewithorwithoutSeizureTreatedatThree

SelectedHospitalsinSouthWesternNigeriaoveraperiodoftwoyear.

Variablen(%) SIS/SIEn=66 NSIS

n=192

Statistics p-value

Gender

Male

Female

 

38(57.6)

28(42.4)

 

108(56.2)

84(43.8)

 

0.035

 

0.851

Masseffect 5(7.6) 11(5.7) 0.288 0.592

Antihypertensive 49(74.2) 147(76.6) 0.145 0.704

Anti-diabetics 14(21.2) 18(9.4) 6.253 0.012*

Statin 34(51.5) 68(35.4) 5.325 0.021*

RaisedICP 12(19.0) 33(17.2) 0.113 0.737

Aspirationpneumonia 5(7.9) 31(16.1) 2.637 0.104

PTE 4(6.3) 5(2.6) 1.954 0.162

UTI 6(9.5) 29(15.1) 1.247 0.264

Hypertension 43(68.3) 125(65.1) 0.209 0.647

Diabetesmellitus 26(41.3) 31(16.1) 17.251 <0.001*

Sleepdisorder 4(6.3) 2(1.0) 5.816 0.016*

Corticalinvolvement

Cortical

Notcortical

 

23(34.8)

43(65.2)

 

35(18.2)

157(81.8)

 

7.785

 

0.005*

ACAn(%) 13(19.7) 47(24.5) 0.629 0.428

MCAn(%) 50(75.8) 119(62.0) 4.127 0.042*

PCAn(%) 3(4.5) 28(14.6) 4.681 0.030*

AGEMean(SD) 62.14(14.43) 61.02(12.3

5)

0.608 0.543
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NIHSS0n(%) 17.74(10.07) 16.24(8.66) 1.161 0.247

Strokesize 6.72(6.55) 5.54(6.65) 1.238 0.217

Strokevolume 14.73(13.59) 11.81(13.1

5)

1.546 0.123

SIS:PostStrokeSeizurePatients,NSIS:Non-PostStrokeSeizurePatients,ACA:

AnteriorCerebralArtery,MCA:MiddleCerebralArtery,PCA:PosteriorCerebral

Artery,IVH:IntraventricularHaemorrhage,NIHSS:NationalInstituteHealth

StrokeScaleScore*p<0.05comparingSIS/SIEandNSIS.
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Table4.15:ComparisonofEEGcharacteristicsbetweenIndividualswith

IschemicStrokewithorwithoutSeizureTreatedatThreeSelectedHospitalsin

SouthWesternNigeriaoveraperiodoftwoyears.

Variablen(%) SIS/SIE

n=66

NSIS

n=192

Statistics p-value

Background

Alpha

Theta

Delta

Intermixedfast

 

14(21.2)

31(47.0)

20(30.3)

1(1.5)

 

74(38.5)

76(39.6)

40(20.8)

2(1.0)

 

6.959

 

0.073

Epileptiform

Focal

Generalized

Focal-

generalized

No

 

9(13.6)

35(53.0)

9(13.6)

13(19.7)

 

9(4.7)

57(29.8)

2(1.0)

123(64.4)

 

49.629

 

<0.001*

Slowing

Focal

Generalized

Intermittent

No

 

2(3.0)

23(34.8)

23(34.8)

18(27.3)

 

1(0.5)

46(24.0)

54(28.1)

91(47.4)

 

10.290

 

0.016*

SIS:PostStrokeSeizurePatients,NSIS:Non-PostStrokeSeizurePatients,

*p<0.05comparingSIS/SIEandNSIS
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4.17:Comparison ofSocio-biologicalCharacteristicsbetween participants

withHaemorrhagicStrokewithorwithoutSeizureTreatedatThreeSelected

HospitalsinSouthWesternNigeriaoveraperiodoftwoyears.

Ofthe346participantsrecruited,88(24.5%)werehaemorrhagicstroke.There

were53(60.2)malescomparedto35(39.8%)femalesamountingtoM:Fratio

of1.5:1.Furthermore26(29.5%)of88haemorrhagiccohortshadSIE/SISwith

16(61.5%)malesand 10(38.5%)females.Therewaspresenceofcortical

involvementin10(38.5%)haemorrhagicstrokepatientswithSIE/SIScompared

to3(4.8%)NSIS.Furthermore,19(73.1%)haemorrhagiccohortswithSIE/SIS

hadepileptiform patterncomparedto19(30.6%)NSISwhichwassignificant

(p≤0.001)(SeeTable4.16,Table4.17).
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Table 4.16: Comparison of Socio-biological Characteristics between

ParticipantswithHaemorrhagicStrokewithorwithoutSeizureTreatedat

ThreeSelectedHospitalsinSouthWesternNigeriaoveraperiodoftwoyears.

Variablen(%) SIE/SISn=26 NSISn=62 Statistics p-value

Gender

Male

Female

 

16(61.5)

10(38.5)

 

37(59.7)

25(40.3)

 

0.026

 

0.871

Masseffect 15(57.7) 44(71.0) 1.461 0.227

Antihypertensive 23(88.5) 55(88.7) 0.001 0.973

Anti-diabetics 3(11.5) 2(3.2) 2.362 0.124

Statin 7(26.9) 9(14.5) 1.896 0.169

RaisedICP 6(23.1) 24(38.7) 1.992 0.158

Aspiration

pneumonia

3(11.5) 11(17.7) 0.527 0.468

PTE 1(3.8) 2(3.2) 0.021 0.884

UTI 0(0.0) 4(6.5) 1.757 0.185

Hypertension 19(73.1) 48(77.4) 0.190 0.663

Diabetesmellitus 5(19.2) 6(9.7) 1.529 0.216

Sleepdisorder 2(7.7) 1(1.6) 2.056 0.152

Cortical

involvement

Cortical

Notcortical

 

10(38.5)

16(61.5)

 

3(4.8)

59(95.2)

 

16.448

 

<0.001*

ACA 4(15.4) 6(9.7) 0.592 0.442

MCA 12(46.2) 25(40.3) 0.256 0.613

PCA 11(42.3) 31(50.0) 0.434 0.510

IVH 4(15.4) 18(29.0) 1.820 0.177

Age(Mean±SD) 53±12.39) 57.84±11.9 -1.580 0.118
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3)

NIHSS0 19.08(10.85) 18.42(7.95) 0.316 0.752

Strokesize 11.16(7.42) 10.48(6.94) 0.409 0.684

Strokevolume 28.42(10.63) 25.17(13.78

)

1.076 0.285

SIS:PostStrokeSeizurePatients,NSIS:Non-StrokeInducedSeizures,ACA:

AnteriorCerebralArtery,MCA:MiddleCerebralArtery,PCA:PosteriorCerebral

Artery,IVH:IntraventricularHaemorrhage,NIHSS:NationalInstituteHealth

StrokeScaleScore*p<0.05comparingSIS/SIEandNSIS.

Table4.17:ComparisonofEEGCharacteristicsbetweenparticipantswith

HaemorrhagicStrokewithorwithoutSeizureTreatedatThreeSelected

HospitalsinSouthWesternNigeriaoveraperiodoftwo-year.

Variablen(%) SIE/SIS

n=26

NSIS

n=62

Statistics p-value

Background0

Alpha

Theta

Delta

 

4(15.4)

13(50.0)

9(34.6)

 

16(25.8)

23(37.1)

23(37.1)

 

1.652

 

0.438

Epileptiform 0

Present

Absent

 

19(73.1)

7(26.9)

 

19(30.6)

43(69.4)

 

14.676

 

0.001*

Slowing0

Focal

Generalized

Intermittent

No

 

-

14(53.8)

6(23.1)

6(23.1)

 

-

20(32.3)

25(40.3)

17(27.4)

 

3.888

 

0.143

SIS:PostStrokeSeizure,NSIS:Non-StrokeInducedSeizures*p<0.05

comparingSIE/SISandNSIS 0:Readingatpresentation
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4.18:Comparison ofSocio-biologicalCharacteristics and Mortality Rate

among254withNonStrokeInducedseizureand92StrokeInducedEpilepsy

(24Seizureonly,32SeizuretoEpilepsyand36Epilepsyonlycohorts)Treated

atThreeSelectedHospitalsinSouthWestern,Nigeriaoveraperiodoftwo

years

Ofthe346participantsrecruited,254(73%)hadNSISwhile92(27%)hadSIS.Of

the92(27%)withSIS,24(26%)hadseizureonly,32(35%)hadseizuresthat

progresstoepilepsyand36(39%)hadepilepsyonlyafterstroke.TheM:Fratio

amongthedifferentsub-groupwas(1.3:1)NSIS,(0.7:1)Seizureonly,(1:1)

seizuretoepilepsyand(3.5:1)epilepsyonlyrespectively.

There was a statistically significantlowermean NIHSS [16.78±8.53 vs

25.54±12.42;p≤0.000],lowermeansize[4.28±39.00vs10.57±29.00;p≤0.002],

meanvolumeoflesion[10.06±61.00vs28.50±39.00;p≤0.003]respectivelyin

theNSIS comparedto seizureonlygroup.Therewaslowerfrequencyof

hypertension [173(68.5%) vs 21(100%);p≤0.002]and diabetes mellitus

[37(14.6%)vs12(57.1%)p<0.001]intheNSISgroupcomparedtoseizureonly

group.TheclinicalcharacteristicswerecomparablebetweentheNSISand

epilepsyonlygroupexceptforhigherfrequencyofparticipantwithDiabetes

Mellitus[37(14.6%)vs9(25%)p≤0.001]andlowerfrequencyofsleepdisorders

[3(1.2%)vs3(9.4%)p≤0.001]intheepilepsygrouponly.Consistently,MRwas

lowerintheNSISgroupcomparedtoseizuresonlygroupat1month[58(22.8%)

vs17(70.8%)p<0.001]and12monthss[92(36%)vs18(75%),p≤0.000].Onthe

contrary,MRwashigherinNSISgroupcomparedtoepilepsyonlygroupat

1month[58(22.8%)vs1(2.8%),p≤0.022]and12months[92(36.2%)vs1(2.8%)

p≤0.002](SeeTable4.18).
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Table4.18:ComparisonofSocio-biologicalCharacteristicsandMortalityRate

among254withNonStrokeInducedseizureand92StrokeInducedEpilepsy

(24Seizureonly,32SeizuretoEpilepsyand36Epilepsyonlycohorts)Treated

atThreeSelectedHospitalsinSouthWestern,Nigeriaoveraperiodoftwo

years

 Variablesn(%) None
N=254

Seizures
N=24

Seizuresto
Epilepsy
N=32

Epilepsy
N=36

P1

Value
P2

Value
P3Value

Gender
Male
Female

 
145(57.1)
109(42.9)

 
10(41.7)
14(58.3)

 
16(50.0)
16(50.0)

 
28(77.8)
8(22.2)

 
0.026*

 
0.146

 
0.257

Stroketype
Ischemic
Hemorrhagic

 
192(74.6)
62(24.4)

 
15(62.5)
9(37.5)

 
21(65.6)
11(34.4)

 
30(83.3)
6(16.7)

 
0.188

 
0.160

 
0.920

Age(Mean±SD) 60.24±12.3
0

63.04±13.48 59.31±12.60 57.72±16.29 0.453 0.291 0.313

NIHSS0,
Mean(SD)

16.78±8.53 25.54±12.42 15.81±8.76 15.22±7.27 <0.001* <0.001* 0.268

Size,
Median(range)

4.28(39.00) 10.57(29.00
)

6.67(23.00) 4.00(19.00) 0.009* 0.002* 0.966

Volumeincm
3

Median(range)

10.06(61.00
)

28.50(39.00
)

18.67(44.00
)

13.63(39.50
)

0.009* 0.003* 0.436

Masseffects 55(21.7) 8(33.3) 8(25.0) 4(11.1) 0.213 0.191 0.470

Ventricular
effacement

25(9.8) 5(20.8) 3(9.4) 3(8.8) 0.392 0.097 0.854

RaisedICP 57(22.4) 6(28.6) 6(18.8) 6(16.7) 0.717 0.521 0.392

Hypertension 173(68.1) 21(100.0) 20(62.5) 21(58.3) 0.008* 0.002* 0.225

Diabetes 37(14.6) 12(57.1) 10(31.2) 9(25.0) <0.001* <0.001* 0.010*

Sleepdisorder 3(1.2) 0(0.0) 3(9.4) 3(8.3) 0.005* 0.617 0.001*

1month
mortality

58(22.8) 17(70.8) 6(18.8) 1(2.8) <0.001* <0.001* 0.022*

3months
mortality

71(28.0) 17(70.8) 7(21.9) 1(2.8) <0.001* <0.001* 0.006*

6months
mortality

89(35.0) 18(75.0) 10(31.2) 1(2.8) <0.001* <0.001* 0.003*

12months 92(36.2) 18(75.0) 10(31.2) 1(2.8) <0.001* <0.001* 0.002*
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mortality

ACA:AnteriorCerebralArtery,MCA:MiddleCerebralArtery,PCA:Posterior

CerebralArtery,IVH:IntraventricularHaemorrhage,NIHSS:NationalInstitute

HealthStrokeScaleScore*p<0.05,p1:comparisonofnone,seizures,seizures

toepilepsyandepilepsy,p2:noneversusseizuresonly,p3:noneversus

epilepsyonly.
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4.19:PatternofMortalityamong346StrokePatientsTreatedatThree

SelectedHospitalsoveraperiodoftwoyears

Ofthe346participants,258(74.6%)hadischaemicstrokewhile88(25.4)had

haemorrhagicstroke.However,outofthe258ischaemicstrokeparticipants,

146(56.6%)weremalesand112(43.4%)werefemales.Furthermore,ofthe88

participantswithhaemorrhagicstroke,53(60.2%)weremalesand35(39.8%)

arefemales.Themortalityrateamongstrokecohortwas8.7%,23.7%,35%,

38.4%at7days,1month,12monthsand24months,respectively.Furthermore,

ofthe88individualswithhaemorrhagicstroke,13.6%,30.7%,46.6%,46.6%

respectively,diedby7days,1month,12monthand24months.Ontheother

hand,7.0%,21.3%,31.0%,35.7% respectivelydiedintheischemicgroup.At

12months,therewerehigherM:F[14I(62.7%)vs84(37.3%)],highermeanage

[58.40±12.31 vs 63.21±13.27 p≤0.001], higher haemorrhagic deaths

[ischaemic(178(79.1%)vs80(66.1%),haemorrhagic47(20.9%)vs41(33.9%)

p≤0.009],highermeanNIHSS±S.Datpresentation[13.53±6.90vs23.83±8.70;

p≤0.000],higherfrequencyofmasseffect[34(15.1%)vs41(33.9%);p<0.001]

andlargearteryinvolvement[44(24.7%)vs33(41.8%)p≤0.006] At24months,

therewerehigherM:F[alive132(62.0%)vs81(38.0%),dead67(50.4%)vs

66(49.6.0%)],highermeanage[57.77±12.01vs63.80±13.27;p<0.001],higher

meanNIHSS±S.Datpresentation[13.46±6.86vs23.02±8.98;p<0.001],higher

frequencyofmasseffect[32(15.0%)vs43(32.3%);p<0.001]andlargeartery

involvement[42(25.3%)vs35(38.5%)p≤0.028]amongstrokepatientsthatare

deadcomparethosealive(SeeTable4.19).

Furthermore,oncomputationofabovefactorsthatsignificantlyassociated

withmortality(Age,gender,strokeseverity,strokesize,masseffect,andlarge

vesselsinvolvement)intoregressionmodel,Age(Betacoefficient,0.33,odd

ratio1.034p0.014,C.I1.07-1.061)andNIHSSatpresentation(Betacoefficient,

0.131,oddratio1.140p≤0.000,C.I1.093-1.189)weretheonlyfactorsthat

attainedsignificantlevelasdeterminantsofmortalityat24months(SeeTable

4.20).
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Table4.19:Patternofmortalityamong346StrokePatientsat12monthsand

24monthsTreatedatThreeSelectedTertiaryHospitalsforaperiodoftwo

years

12MONTHS 24MONTHS

Variablen(%) Alive Dead Statist

ics

p

value

Alive Dead Statistic p

value

Gender

Male

Female

 

141(62.7)

84(37.3)

 

58(47.9)

63(52.1)

 

6.989

 

0.008

*

 

132(62.0)

81(38.0)

 

67(50.4)

66(49.6)

 

4.506

 

0.034*

Age(Mean±SD) 58.40±12.3

5

63.21±13.2

7

-3.366 0.001

*

57.77±12.0

4

63.80±13.3

2

-4.347 <0.001

*

Hypertension 146(65.8) 89(73.6) 2.202 0.138 136(64.8) 99(74.4) 3.533 0.060

Diabetics

mellitus

45(20.3) 23(19.0) 0.078 0.779 41(19.5) 27(20.3) 0.031 0.860

Hyperlipidemia 37(16.7) 20(16.7) 0.000 1.000 32(15.2) 25(18.9) 0.799 0.371

Chronickidney

Disease

3(1.4) 1(0.8) 0.187 0.665 3(1.4) 1(0.8) 0.324 0.570

HeartDisease 11(5.0) 7(5.8) 0.109 0.742 10(4.8) 8(6.0) 0.257 0.612

StrokeType

Ischaemic

Haemorrhagic

 

178(79.1)

47(20.9)

 

80(66.1)

41(33.9)

 

7.007

 

0.009

*

 

166(77.9)

47(22.1)

 

92(69.2)

41(30.8)

3.314

 

0.069

NIHSS0,

(Mean±SD)

13.53±6.90 23.83±8.70 -

12.046

<0.00

1*

13.46±6.86 23.02±8.98 -

11.166

<0.001

*

ACA 46(20.4) 24(19.8) 0.018 0.893 41(19.2) 29(21.8) 0.331 0.565

MCA 140(62.2) 66(54.5) 1.925 0.165 135(63.4) 71(53.4) 3.397 0.065

PCA 41(18.2) 32(26.4) 3.197 0.074 39(18.3) 34(25.6) 2.588 0.108

Size,

Median(range)

5.95(1-40) 9.17(1-40) 17.213 <0.00

1*

5.84(1-40) 9.04(1-40) 17.639 <0.001

*

MassEffect 34(15.1) 41(33.9) 16.334 <0.00

1*

32(15.0) 43(32.3) 14.446 <0.001

*

SmallVessel

Disease

39(21.9) 13(16.5) 1.009 0.315 35(21.1) 17(18.7) 0.210 0.647

LargeArtery 44(24.7) 33(41.8) 7.583 0.006

*

42(25.3) 35(38.5) 4.851 0.028*
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*p<0.05,SD-StandardDeviation,NIHSS-NationalInstituteofHealthStroke

Scale,ACA-AnteriorCerebralArtery,MCA-MiddleCerebralArtery,PCA-

PosteriorCerebralArtery,0:Readingatpresentation
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Table4.20:PredictorsofMortalityamong346StrokePatientsTreatedat

ThreeSelectedHospitalsoveraperiodoftwoyears

Variables B p-value Oddsratio 95%CI

Gender

Male

Female

-0.222

Reference
0.489 0.801 0.426-1.503

Age(InYears) 0.033 0.014* 1.034 1.07-1.061

NIHSSat

presentation

0.131 <0.001* 1.140 1.093-1.189

StrokeSize 0.040 0.123 1.041 0.989-1.189

Masseffect 0.724 0.342 2.062 0.464-9.170

LargeArtery

Atherosclerosis

0.509 0.127 1.664 0.866-3.196

*p<0.05,NIHSS-NationalInstituteofHealthStrokeScale,CI-Confidence

Interval
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4.20: PredictorsofSeizuresandEpilepsyamong346StrokePatientsTreated

atThreeSelectedHospitalsinSouthWesternNigeriaoveraperiodoftwo

years

Onregressionanalysis,onlyDM (Betacoefficient-1.375,oddratio 0.253,

p≤0.020,C.I0.08-0.804)andNIHSSatpresentation(Betacoefficient0.089,

oddratio1.093.p≤0.010,C.I1.021-1.170)predictedSIS.However,cortical

involvement,(Betacoefficient-0842,oddratio2.321,p≤0.020,C.I1.170-4.603),

sleepdisorders(Betacoefficient2.168,oddratio8,744.p≤0.009,C.I0.08-0.804)

andepileptiform patternatpresentationwerethepredictorsofSIE(SeeTable

4.21).
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Table4.21:PredictorsofSeizuresandEpilepsyamong346StrokePatients

TreatedatThreeSelectedHospitalsinSouthWesternNigeriaoveraperiodof

twoyear

VariablesA B p-value Oddsratio 95%CI

Diabetesmellitus -1.375 0.020* 0.253 0.080-0.804

Hypertension -18.534 0.997 0.000 0.000

Strokesize 0.028 0.595 1.028 0.927-1.141

Strokevolume -0.002 0.939 0.998 0.940-1.059

NIHSSatpresentation 0.089 0.010* 1.093 1.021-1.170

Backgroundat

presentation

Alpha

Delta

Theta

Intermixed

16.860

15.306

14.601

Reference

0.999

1.000

1.000

0.000

0.000

0.000

0.000

0.000

0.000

Slowingatpresentation

Focal

Generalized

Intermittent

No

38.739

1.466

0.321

Reference

0.998

0.442

0.847

6.672E+16

4.333

1.378

0.000

0.103-

182.575

0.053-36.017

Epileptiform at

presentation

Focal

Generalized

Focal-generalized

No

-33.519

1.496

-16.346

Reference

0.998

0.162

0.999

0.000

4.463

0.000

0.000

0.549-36.262

0.000

VARIABLEB

Diabetes 0.728 0.057 2.071 0.979-4.381

Corticalinvolvement

Cortical

Notcortical

0.842

Reference

0.016* 2.321 1.170-4.603

Sleepdisorder 2.168 0.009* 8.744 1.730-44.202

Epileptiform at

presentation

Focal

Generalized

Focal-generalized

No

2.093

1.611

3.429

Reference

<0.001*

<0.001*

<0.001*

8.107

5.010

30.847

2.653-24.769

2.477-10.131

5.7781-

6.773

MCA 0.517 0.124 1.677 0.868-3.241

CI=ConfidenceInterval NIHSS=NationalInstituteofHealthStrokeScale

*p<0.05MCA=MiddleCerebralArtery A=seizurepatients B=epilepsy
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patients

4.21:PredictorsofSeizuresandEpilepsyamong258Ischaemicand88

HaemorrhagicStrokePatientsTreatedatThreeSelectedHospitalinSouth

WesternNigeriaoveraperiodoftwoyear

PresenceofDM,(Betacoefficient-1.461,p<0.001,oddratio0.232,C.I0.108-

0.500)sleepdisorders(Betacoefficient-3.125,oddratio0.044,p≤0.020,C.I

0.04-0.489),useofstatin(Betacoefficient-0.896,oddratio0.408,p<0.001,C.I

0.198-0.865)andepileptiform patternatpresentation(Betacoefficient-3.848,

oddratio0.021,p<0.001,C.I0.004-0.129)werethedeterminantsofSISamong

ischaemicstrokecohorts(SeeTable4.2.13).However,corticalinvolvement

(Betacoefficient-2.124,oddratio0.120,p≤0.005,C.I2.027-0.527)wastheonly

determinantamongthehaemorrhagicstrokepatients(SeeTable4.22).
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Table4.22:PredictorsofSeizuresandEpilepsyamong258Ischaemicand88

HaemorrhagicStrokePatientsTreatedatThreeSelectedHospitalinSouth

WesternNigeriaoveraperiodoftwoyears

Variables B p-value Oddsratio 95%CI

Diabetesmellitus -1.461 <0.001* 0.232 0.108-0.500

Antidiabetics .0.158 0.797 1.171 0.351-3.913

Statin -0.896 0.019* 0.408 0.198-0.865

Cortical

involvement

Cortical

Notcortical

 

-0.619

Reference

 

0.130

 

0.538

 

0.242-1.199

Sleepdisorder -3.125 0.011* 0.044 0.004-0.489

MCA -0.581 0.180 0.560 0.239-1.309

PCA 1.499 0.117 4.479 0.687-29.185

Epileptiform at

presentation

Focal

Generalized

Focal-generalized

No

 

-2.190

-2.051

-3.848

Reference

 

0.001*

<0.001*

<0.001*

 

0.112

0.129

0.021

 

0.031-0.406

0.047-0.350

0.004-0.129

Slowingat

presentation

Focal

Generalized

Intermittent

No

 

0.592

0.875

0.286

Reference

 

0.679

0.131

0.560

 

1.808

2.399

1.331

 

0.110-29.751

0.769-7.482

0.509-3.481

VariableB

Cortical

involvement

Cortical

Notcortical

 

Reference

-2.124

 

 

0.005*

 

 

0.120

 

 

0.027-0.527

Epileptiform at

presentation

Focal

Generalized

Focal-generalized

No

 

-20.761

-19.168

Reference

 

1.000

1.000

 

0.000

0.000

 

0.000

0.000

CI=ConfidenceInterval *p<0.05 MCA=MiddleCerebralArtery

PCA=PosteriorCerebralArtery A=ischaemicpoststrokepatients

B=haemorrhagicpoststrokepatients
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4.22:TrendsofCognitivepatternamong92Post-StrokeSeizureAnd254Non

StokeInducedSeizurePatientsTreatedatThreeSelectedHospitalovera

periodoftwoyears

Ofthe264strokecohortwhowereassessedat1month,63(24%)hadSIEand

201(76%)hadNSIS.TheoverallmeanCSIDscoreat1monthwas47.46±19.68

inSIEgroupwhichwaslowercomparedto56.01±19.58inNSISgroupandthis

wasstatisticallysignificant(p≤0.005).At12months,theoverallCSIDscore

55.66±18.47wasloweramongSIS/SIEgroupcomparedtoameanscoreof

64.80±16.08amongNSISgroup(p≤0.001).At24months,of213patientsleft,

28.2(60)hadSIE71.8(153)hadNSIShadNSIS.TheoverallmeanCSIDscore

was56.27±18.32 inSIE group whichwaslowercompared to ascoreof

65.88±14.78inNSIEgroup(p≤0.001)(SeeTable4.23,4.24).
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Table4.23:TrendsofCognitivepatternamong92StrokeInducedEpilepsyand

254NonStrokeInducedSeizurePatientsTreatedatThreeSelectedHospitals

overaperiodoftwoyears

Variables

(Mean±SD)

1month p-

value

6months p-value

SIE

n=63

NSIS

n=196

SIS

n=62

NSIS

n=165

Language

Languagenaming

Expressiondefinition

Expressionrepetition

Expressionfluency

Expressiontotalscore

Language

compression

Totallanguagescore

 

4.55±2.03

3.32±1.42

0.53±0.74

3.25±1.46

11.65±5.20

3.25±1.48

14.95±6.66

 

5.43±1.96

3.90±1.40

0.74±0.41

3.77±1.48

13.84±5.03

3.91±1.40

17.75±6.39

 

0.004*

0.007*

0.001*

0.021*

0.005*

0.002*

0.005*

 

5.03±1.70

3.61±1.22

0.53±0.46

3.61±1.30

13.96±10.30

3.69±1.24

16.45±5.80

 

5.91±1.70

4.24±1.22

0.80±0.38

4.05±1.30

15.06±4.44

4.23±1.24

19.31±5.66

 

0.001*

0.002*

0.000*

0.036*

0.282

0.007*

0.002*

Memory

Registration

Delayedrecall

Shorttest

Semantics

Totalscore

 

2.42±1.12

1.22±0.60

3.78±1.90

5.54±2.41

12.92±5.74

 

2.99±1.16

1.51±0.60

4.46±1.84

6.71±2.50

15.52±5.92

 

0.001*

0.002*

0.016*

0.002*

0.004*

 

2.54±1.16

1.30±0.58

3.78±1.80

5.63±2.67

13.31±6.14

 

3.22±1.13

1.61±0.58

4.72±1.78

7.18±2.54

16.66±6.00

 

<0.001

*

0.001*

0.001*

<0.001

*

0.001*

Attentionand

calculation

Attentionand

calculation

Orientationtime

Orientationplace

Orientationtotalscore

 

4.81±2.51

2.56±1.17

3.87±1.72

6.44±2.89

 

5.61±2.43

3.16±1.13

4.73±1.68

7.90±2.80

 

0.033*

0.001*

0.001*

0.001*

 

5.16±2.07

2.82±1.08

4.26±1.58

7.08±2.66

 

6.41±2.20

3.41±1.00

5.13±1.46

8.55±2.46

 

<0.001

*

<0.001

*

<0.001

*

<0.001

*

Praxisassessment            
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Square

Trianglewithleg

Chevron

Rake

Totalscore

1.94±0.81

1.90±0.83

1.93±0.82

2.04±0.80

8.20±3.10

2.26±0.90

2.24±0.92

2.27±0.90

2.27±0.90

9.20±3.47

0.015*

0.014*

0.012*

0.072

0.058

2.01±0.75

1.97±0.77

2.01±0.75

1.97±0.77

7.96±3.01

2.45±0.80

2.41±0.85

2.44±0.81

2.40±0.85

9.72±3.26

0.001*

0.001*

0.001*

0.002*

0.001*

Overallscore 47.46±19.68 56.01±19.58  0.005

*

50.49±17.74 60.66±18.40 0.001*

*p<0.05comparingSIE/NSIS SIE–StrokeInducedEpilepsy NSIS–Non-StrokeInduced

Seizure
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Table4.24:ComparisonoftrendsinCognitivepatternamong92Stroke

InducedEpilepsyAnd254Non-StrokeInducedSeizurePatientsTreatedat

TreatedatThreeSelectedHospitalsoveraperiodoftwoyears

Variables 12months p-

value

24months p-

value
SIE

n=63

NSIS

n=160

SIE

n=60

NSIS

n=153

Language

Languagenaming

Expressiondefinition

Expressionrepetition

Expressionfluency

Expressiontotalscore

Languagecompression

Totallanguagescore

 

5.44±1.78

3.92±1.18

0.70±0.44

3.96±1.31

14.02±4.49

3.90±1.38

17.9±5.73

 

6.26±1.46

4.48±1.00

0.84±0.35

4.56±1.37

16.08±3.78

4.46±1.13

20.55±4.84

 

0.001*

0.001*

0.019*

0.007*

0.002*

0.004*

0.002*

 

5.51±1.79

3.95±1.20

0.73±0.43

4.02±1.33

14.22±4.49

3.98±1.38

18.22±5.73

 

6.33±1.34

4.53±0.92

0.84±0.35

4.56±0.98

16.26±3.48

4.52±1.04

20.79±4.43

 

0.002

*

0.001

*

0.099

0.005

*

0.003

*

0.007

*

0.003

*

Memory

Registration

Delayedrecall

Shorttest

Semantics

Totalscore

 

2.90±1.23

1.52±0.50

4.28±1.94

6.38±2.87

15.28±6.23

 

3.40±1.08

1.75±0.45

5.04±1.71

7.68±2.41

17.93±5.45

 

0.006*

0.002*

0.008*

0.002*

0.004*

 

2.95±1.22

1.54±0.50

4.37±1.91

6.49±2.78

15.51±6.09

 

3.49±1.00

1.79±0.41

5.18±1.58

7.87±2.20

18.38±4.96

 

0.005

*

0.001

*

0.007

*

0.001

*

0.002

*

Attentionandcalculation

Attentionandcalculation

Orientationtime

 

5.92±2.31

3.26±1.04

 

7.01±1.92

3.60±0.87

 

0.001*

0.020*

 

5.76±2.36

3.34±1.04

 

7.13±1.75

3.66±0.79

 

0.000

*
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Orientationplace

Orientationtotalscore

4.88±1.56

8.14±2.60

5.43±1.26

9.06±2.11

0.011*

0.012*

5.00±1.55

8.34±2.58

5.51±1.15

9.18±1.94

0.037

*

0.022

*

0.027

*

Praxisassessment

Square

Trianglewithleg

Chevron

Rake

Totalscore

 

2.12±0.86

2.04±0.91

2.12±0.86

2.04±0.91

8.32±3.51

 

2.54±0.79

2.50±0.84

2.54±0.79

2.50±0.84

10.09±3.22

 

0.001*

0.001*

0.001*

0.001*

0.001*

 

2.10±0.88

2.05±0.91

2.10±0.88

2.05±0.91

8.29±3.57

 

2.57±0.77

2.53±0.82

2.57±0.77

2.53±0.82

10.21±3.13

 

0.001

*

0.002

*

0.001

*

0.001

*

0.001

*

Overallscore 55.66±18.4

7

64.80±16.0

8

0.001* 56.27±18.3

2

65.88±14.7

8

0.001

*

*p<0.05comparingSIE/NSIS SIE–StrokeInducedEpilepsy NSIS–

Non-StrokeInducedSeizure

4.23:ComparisonofEEGCharacteristicsamong92StrokeInducedEpilepsy/

StrokeInducedSeizure(46Carbamazepineversus46Levetiracetam)Treated

atThreeSelectedHospitalsinSouthWesternNigeriaoveraperiodof2years

Thefrequencyofalpha,theta,deltaandintermixedwere6(13%),23(50%),

16(34.8%),1(1.2%)respectivelyintheCBZ compareto 12(26.1),21(45,7),

13(28.3%),0(0%)respectivelyinLEVgroup.Thisishowevernotstatistically

significant(p≤0.334). Similarly,at12months,thefrequencyofalpha,theta,

deltaandintermixedfastandslowwas15(55.6%),7(25.9%),3(11.1%),1(3.7%)

and1(3.7%)intheCBZgroupcomparedtorespectivelycomparedto29(82.9%),

4(11.4%),2(5.7%),0(0%)and0(0%)intheLEVgroup.

The frequency of fastand slow waves on EEG were comparable at
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presentation,thefrequencyoffastwavewas17(60.7%)CBZcomparedto

29(82.9%)LEV(p≤0.049)(SeeTable4.25).
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Table4.25:EEGpatternamong92StrokeInducedEpilepsy/StrokeInduced

Seizure(46CBZversus46LEV)TreatedatThreeSelectedHospitalsinSouth

WesternNigeriaoveraperiodof2years

Variable CBZ

N(%)

LEV

N(%)

p

value

Frequency CBZ

N(%)

LEV

N(%)

pvalue

Backgroundat

Presentation

Alpha

Theta

Delta

Intermixedfast

 

6(13)

23(50)

16(34.8

)

1(2.2)

 

12(26.1)

21(45.7)

13(28.3)

0(0)

 

0.334

Frequency

Presentatio

n

Fast

Slow

 

8(17.4)

38(82.6

)

 

12(26.1)

34(73.9)

0.312

Background6months

Alpha

Theta

Delta

Intermixedfast

Intermixedslow

 

12(41.4

)

11(37.9

)

4(13.8)

1(3.4)

1(3.4)

 

29(78.4)

6(16.2)

2(5.4)

0(0)

0(0)

 

0.035*

Frequency

6months

Fast

Slow

 

14(46.7

)

16(53.3

)

 

26(70.3)

11(29.7)

 

0.050

Background

12months

Alpha

Theta

Delta

Intermixedfast

Intermixedslow

 

15(55.6

)

7(25.9)

3(11.1)

1(3.7)

1(3.7)

 

29(82.9)

4(11.4)

2(5.7)

0(0)

0(0)

 

0.162

Frequency

12months

Fast

Slow

 

17(60.7

)

11(39.3

)

 

29(82.9)

6(17.1)

 

0.049*

Epileptiform patternat

Presentation

Focal

Generalized

Focal-generalized

None

3(6.5)

30(65.2

)

3(6.5)

10(21.7

)

6(13)

24(52.2)

6(13)

13(21.7)

0.446

Slowingat

Presentatio

n

Focal

Generalized

Intermittent

None

2(4.3)

19(41.3

)

17(37)

8(17.4)

0(0)

18(39.1)

12(26.1)

16(34.8)

0.135

Epileptiform patternat

6months

Focal

Generalized

Focal-generalized

None

 

3(10.7)

18(64.3

)

1(3.6)

6(21.4)

 

6(16.2)

17(45.9)

6(16.2)

8(21.6)

 

0.294

Slowingat

6months

Focal

Generalized

Intermittent

None

 

0(0)

7(23.3)

14(46.7

)

9(30)

 

0(0)

7(18.9)

14(37.8)

16(43.2)

 

0.537

12month

Focal

Generalized

Focal-generalized

 

2(8)

16(64)

1(4)

6(18.8)

4(12.5)

6(18.8)

 

0.001*

Slowingat

12months

Focal

Generalized

 

0(0)

5(18.5)

 

0(0)

7(20)

 

0.516
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None 6(24) 16(50) Intermittent

None

13(48.1

)

9(33.3)

12(34.3)

16(45.7)
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4.24 Socio-biologicalCharacteristicsof92PatientsTreatedwith

Levetiracetam orCarbamazepineatThreeSelectedHospitalsinSouth

WesternNigeriaoveraperiodofoneyear

Ofthe92participantsthatdevelopedSIS/SIE,54(58.7%)weremalesand

38(41.3%)werefemales,amountingtoaM:Fratioof1.4to1(p<0.05).The

meanageofparticipantsonLEVwas59.39±13.89comparedtothemeanage

of59.98±15ofparticipantsonLEV(p≤0.835).ThemeanNIHSSatpresentation

were comparable atpresentation in the two groups with a value of

17.83±10.80intheCBZgroupcomparedtoavalueof18.41±9.78intheLEV

group(p≤0.785).ThemeanNIHSSscoreat24monthswassignificantlyhigher

inpatientson(24.27±17.85)CBZcomparedtothoseon(15.68±17.89)LEV

(p≤0.034). The socio-demographic,clinical characteristics,and MR of

participantwithseizuresonlythatareonCBZwerestatisticallycomparableto

thoseonLEVexceptforNIHSSat12months(p≤0.047)andMRat1month

(p≤0.012).TheNIHSSmeanscorewaslowerinSISgroupon(39.17±9.82)CBZ

comparedtothoseon(25.17±20.81)LEV.

ThefrequencyofthosewithgoodoutcomeamongthosewithSISonlyon

5(41.7%)LEVwascomparedtononeintheCBZgroup.Furthermore,thesocio-

demographic,clinicaland mortality characteristics of participants were

comparableintheCBZandLEVgroupsamongthethosewithSIEandseizures

thatprogresstoepilepsy(SeeTable4.26).
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Table4.26:ComparisonofSocio-biologicalCharacteristicsof92Stroke

InducedEpilepsy/StrokeInducedSeizureand24onlyStrokeInducedSeizure

PatientsTreatedwithCarbamazepineorLevetiracetam atThreeSelected

HospitalsinSouthWesternNigeriaoveraperiodofoneyear

Variables CBZa LEVa p

value

CBZb LEVb pvalue

AgeMean(SD) 59.98±15.00 59.35±13.89 0.835 64.42±14.64 61.67±12.72 0.628

Gender

MaleN(%)

FemaleN(%)

 

19(41.3)

27(58.7)

 

35(76.1)

11(23.9)

 

0.010* 3(25)

9(75)

 

7(58.3)

5(41.7)

 

0.098

Volume

median(range)

20.31(14.63) 16.89(13.68) 0.249 23.92(15.55) 24.67(13.52) 0.901

NIHSSat

presentation

17.83±10.80 18.41±9.78 0.785 26.33±11.45 24.75±13.79 0.762

NIHSSat1month 20.85±16.11 15.04±14.45 0.072 36.33±13.26 26.83±18.75 0.166

NIHSSat1year 22.59±17.95 11.57±15.28 0.002* 39.17±9.82 25.17±20.81 0.047*

NIHSSat1month

Notsevere

Severe

22(47.8)

24(52.2)

36(78.3)

10(21.7)

0.002* 2(16.7)

10(83.3)

10(83.3)

2(16.7)

0.001*

NIHSSat1year

Notsevere

Severe

21(45.7)

25(54.3)

35(76.1)

11(23.9)

0.003* 1(8.3)

11(91.7)

5(41.7)

7(58.3)

0.059

MRSat1month

GoodoutcomeN(%)

PooroutcomeN(%)

 

15(32.6)

31(67.4)

 

23(50)

23(50)

 

0.090

 

0(0)

12(100)

 

5(41.7)

7(58.3)

 

0.012*

MRSat1year

GoodoutcomeN(%)

PooroutcomeN(%)

 

19(41.3)

27(58.7)

 

29(63)

17(37)

 

0.037*

 

1(8.3)

11(91.7)

 

5(41.7)

7(58.3)

 

0.059

Mortalityat1month

N(%)

15(32.6) 9(19.6) 0.154 10(83.3) 7(58.3) 0.178

Mortalityat1year

N(%)

20(43.5) 9(19.6) 0.014* 11(91.7) 7(58.3) 0.059

CSIDAT1month

CIn(%)

NCIn(%)

42(91.3)

4(8.7)

36(78.3)

10(21.7)

0.082 12(100.0)

0(0.0)

12(100.0)

0(0.0)

0.999

CSIDat1year

CIn(%)

NCIn(%)

20(43.5)

6(13.0)

16(34.8)

21(45.7)

0.008 1(100.0)

0(0.0)

0(0.0)

5(100.0)

0.014

*p<0.05CBZa:allSIS/SIEonCarbamazepine LEVa: all SIS/SIE on

Levetiracetam CBZb:onlySISpatientsonCarbamazepine LEVb:onlySIS

patientsonLevetiracetam CI:CognitivelyImpaired NCI: Not-

cognitivelyImpaired
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4.25:Outcomesof92Stroke-InducedSeizuredisorderTreatedwith

CarbamazepineorLevetiracetam atThreeSelectedHospitalsinSouth

WesternNigeriaoveraperiodoftwoyears

At24months,thefrequencyofparticipantswithgoodstrokeoutcomewas

lowerinpatientsusing16(36.4%)CBZcomparedtothoseon25(59.5%)LEV

(p≤0.037)TheMR at24monthswashigherinpatientson21(45.7%)CBZ

comparedtothoseon11(23.9%)LEV(SeeTable4.27).
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Table4.27:Socio-biologicalCharacteristicsof92StrokeInduced

Epilepsy/Seizureand24onlyStrokeInducedSeizurePatientsTreatedwith

CarbamazepineorLevetiracetam atThreeSelectedHospitalsinSouth

WesternNigeriaoveraperiodoftwoyears

*p<0.05CBZa:allSIS/SIEonCarbamazepineLEVa:allSIS/SIEon

Levetiracetam CBZb:onlySISpatientsonCarbamazepineLEVb:only

SISpatientsonLevetiracetam CI:CognitivelyImpaired NCI:Not-

cognitivelyImpaired

Variables CBZa LEVa pvalue CBZb LEVb p

value

NIHSSat2years 24.27±17.8

5

15.68±17.8

9

0.034* 39.17±9.8

2

32.89±18.0

8

0.31

9

NIHSSat2years

Notsevere

Severe

20(43.5)

26(56.5)

33(71.7)

13(28.3)

0.006* 1(8.3)

11(91.7)

5(41.7)

7(58.3)

0.05

9

MRSat2years

Goodoutcome

N(%)

Pooroutcome

N(%)

 

16(36.4)

28(63.6)

 

25(59.5)

17(40.5)

 

0.032*

 

1(8.3)

11(91.7)

 

5(41.7)

7(58.3)

 

0.05

9

Mortalityat2

yearsN(%)

21(45.7) 11(23.9) 0.029* 11(91.7) 7(58.3) 0.05

9

CSIDat2years

CI

NCI

17(37.0)

6(13.0)

6(13.0)

16(34.8)

0.002* 1(100.0)

0(0.0)

0(0.0)

2(100.0)

0.08

3
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4.26:TrendofCognitiveFunctionamong92StrokeInducedEpilepsy/Seizure

patientstreatedwithCarbamazepineorLevetiracetam atThreeSelected

HospitalsinSouthWesternNigeriaoveraperiodoftwoyears

Ofthe 92 patients thatdeveloped SIE/SIS had 46 each on CBZ orLEV

respectively,at1month,only41haddevelopedSIS/SIEandwereonAEDs,

[21CBZvs20LEV]andtheoverallCSIDscorewas29.58±26.08inCBZgroup

whichwaslowercomparedto43.24±21.58intheLEVgroup(p≤0.007).

At6months,only68wereonAEDs,[35CBZvs33LEV],theoverallCSIDscore

was30.34±26.70inCBZgroupwhichwaslowercomparedto43.39±28.04in

LEVgroup(p≤0.025)

At12months,only60wereonAEDs,[30CBZvs30LEV].TheoverallCSIDscore

was29.13±29.13inCBZgroupwhichwaslowercomparedto47.83±28.50in

LEVgroup(p≤0.003).Consistently,theoverallCSIDanditssubdomainscore

washigherintheCBZgroupcomparedtotheLEV groupfrom 1monthto

12months(SeeTable4.28).
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Table4.28:Trendofcognitivefunctionamong92StrokeInduced

Epilepsy/SeizureonCarbamazepineandLevetiracetam TreatedatThree

SelectedHospitalsinSouthWesternNigeriaoveraperiodoftwoyears.

*p<0.05comparingCBZandLEV,LEV-Levetiracetam, CBZ-Carbamazepine,

SD-StandardDeviation

Variables1

(Mean±SD)

1month p-value 6months P-value 12months p-value

CBZ

n=20

LEV

n=21

CBZ

n=35

LEV

n=33

CBZ

n=26

LEV

n=37

Language

ExpressionNaming

ExpressionDefinition

ExpressionRepetition

ExpressionFluency

ExpressionTotalScore

Languagecompression

Totallanguagescore

 

2.88(2.68)

2.14(1.92)

0.32(0.44)

2.01(1.87)

7.36(6.77)

2.05(1.91)

9.48(8.72)

 

4.20(2.10)

3.00(1.54)

0.41(0.43)

3.04(1.56)

10.65(5.52)

3.00(1.54)

13.65(7.06)

 

0.010*

0.020*

0.336

0.005*

0.012*

0.011*

0.013*

 

3.12(2.76)

2.27(1.98)

0.32(0.44)

2.23(1.97)

9.22(12.47)

2.27(1.98)

10.14(9.05)

 

4.24(2.61)

3.02(1.87)

0.46(0.48)

3.07(1.91)

10.78(6.76)

3.11(1.92)

13.94(8.65)

 

0.049*

0.065

0.145

0.041*

0.456

0.042*

0.043*

 

2.91(2.94)

2.16(2.10)

0.36(0.47)

2.11(2.14)

7.53(7.53)

2.10(2.14)

9.64(9.65)

 

4.65(2.65)

3.30(1.90)

0.57(0.49)

3.39(1.92)

11.91(6.84)

3.22(2.00)

15.15(8.77)

 

0.004*

0.007*

0.041*

0.003*

0.005*

0.011*

0.005*

Memory

Registration

Delayedrecall

Shorttest

Semantics

Totalscore

 

1.46(1.35)

0.76(0.71)

2.26(2.18)

3.43(3.00)

7.88(7.14)

 

2.30(1.23)

1.11(0.67)

3.59(1.96)

5.35(2.68)

12.26(6.35)

 

0.002*

0.018*

0.003*

0.002*

0.003*

 

1.46(1.41)

0.74(0.71)

2.15(2.12)

3.32(3.26)

7.64(7.50)

 

2.22(1.63)

1.17(0.80)

3.26(2.51)

4.72(3.75)

11.46(8.60)

 

0.019*

0.007*

0.024*

0.059

0.026*

 

1.44(1.57)

0.80(0.79)

2.13(2.38)

3.24(3.59)

7.78(8.33)

 

2.48(1.68)

1.30(0.79)

3.61(2.60)

5.26(3.93)

12.72(8.88)

 

0.003*

0.003*

0.006*

0.012*

0.008*

Attentionandcalculation

Attentionandcalculation

Orientationtime

Orientationplace

Orientationtotalscore

3.01(2.92)

1.63(1.51)

2.46(2.27)

4.09(3.78)

4.09(2.45)

2.30(1.23)

3.50(1.80)

5.80(3.02)

0.059

0.021*

0.016*

0.018*

3.00(2.83)

1.72(1.57)

2.59(2.34)

4.30(3.92)

4.61(3.01)

2.39(1.54)

3.61(2.30)

6.00(3.84)

0.010*

0.041*

0.037*

0.039*

3.02(3.20)

1.71(1.73)

2.58(2.59)

4.29(4.32)

5.74(3.23)

2.74(1.58)

4.09(2.37)

6.83(3.96)

<0.001

*

0.004*

0.005*

0.004*

Praxisassessment

Square

Trianglewithleg

Chevron

Rake

Totalscore

 

1.18(1.07)

1.14(1.05)

1.17(1.07)

1.22(1.09)

4.93(4.36)

 

1.83(0.84)

1.83(0.84)

1.83(0.84)

1.91(0.83)

7.78(3.26)

 

0.002*

0.001*

0.002*

0.001*

0.001*

 

1.14(1.06)

1.10(1.04)

1.14(1.06)

1.10(1.04)

4.48(4.18)

 

1.90(1.11)

1.90(1.11)

1.90(1.11)

1.90(1.11)

7.57(4.44)

 

0.001*

0.001*

0.001*

0.001*

0.001*

 

1.09(1.14)

1.04(1.12)

1.09(1.14)

1.04(1.12)

4.27(4.50)

 

1.96(1.17)

1.78(1.22)

1.96(1.17)

1.78(1.22)

7.48(4.72)

 

0.001*

0.004*

0.001*

0.004*

0.001*

Overalltotalscore 29.58(26.0

8)

43.24(21.58) 0.007* 30.34(26.7

0)

43.39(28.0

4)

0.025* 29.13(29.1

3)

47.83(28.5

0)

0.003*
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4.27:Frequencyofseizuresamong160strokepatientsonprophylacticAEDs

and80withoutprophylacticAEDstreatedatthreeselectedtertiaryhospitals

from January2019toJune2021

Ofthe240strokepatientsrecruited,160(67%)wereonprophylacticAEDs

while80(33%)werenotonprophylacticAEDs.Thirty-four(14.2%)ofthe240

participants recruited into this phase developed SIS (See figure 4.11).

Seventeen (10.6%)ofthe 160 stroke patients on prophylactic AEDs and

17(21.3%)of80 stroke patients noton prophylactic AEDs respectively

developedSIS(SeeFigure4.12).Furthermore,amongthe160patientson

prophylaxis,10(12.5%)ofthose on CBZ and 7(8.8%)ofthose on LEV

respectivelydevelopedSIS(SeeFigure4.13).

Consistently,thereweremoreparticipantswithpooroutcomeamongtheno

AED prophylactic group compare to AED prophylactic group at1month

[59(73.8%)vs92(57.5%);p≤0.014],and12months[47(58.8%)vs59(36.9%);

p≤0.001](SeeFigure4.14).
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Figure4.11:FrequencyofSeizuresamong240StrokePatients(prophylactic

andnon-prophylactic)TreatedatThreeSelectedTertiaryhospitalsfrom

January2019toJune2021
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Figure4.12:FrequencyofdevelopmentofSeizureamong160StrokePatients

onAEDand80StrokePatientsnotonAEDprophylaxisTreatedatThree

SelectedTertiaryHospitalsfrom January2019toJune2021

AEDP=AEDProphylaxis,NAEDP=NoAEDProphylaxis.
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Figure4.13:ComparisonofthedevelopmentofSeizuresamong80

ParticipantseachonLEVandCBZStrokecohortTreatedatThreeSelected

TertiaryHospitalsfrom January2019toJune2021

LEV–Levetiracetam CBZ-Carbamazepine
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Figure4.14:Comparisonofoutcomeamong160StrokePatientsonAED

prophylaxisand80StrokePatientsnot-AEDprophylaxisTreatedatThree

SelectedTertiaryHospitalsfrom January2019toJune2021
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4.28: ComparisonofEEGcharacteristicsamong160StrokePatientsonAED

prophylaxisand80StrokePatientsnotonAEDprophylaxisTreatedatThree

SelectedTertiaryHospitalsbetweenJanuary2019andJune2021

ThesectiondepictedbytableshowsEEGcharacteristicsoftwosessionsat

(160 AEDP vs 80 NAEDP)presentation and (119 AEDP vs 41 NAED)at

12monthsamong240participantsrecruitedinthisphaseofthestudy.With

regardstopresenceofepileptiform pattern,52(32.5%)ofAEDprophylaxishad

epileptiform patternwhichwaslowercomparedto48(60%)amongnoAED

prophylaxisgroupandwasstatisticallysignificant(p≤0.001).Furthermore,the

percentage ofparticipants in focalepileptiform,generalized and focalto

secondary generalized epileptiform discharges were [9(5.6%) vs 6(7.5),

[40(25%)vs 40(50%)],[3(1.9%)vs 2(2.5%)]and [108(67.5%)vs 32(40%)].

ConcerningthebackgroundEEG changesatpresentation,thefrequencyof

alpha,theta,deltaandintermixedwere70(43.8%),56(35%),31(19.4%)and

3(1.9%)respectivelyintheAEDprophylaxiscompareto24(30%),27(33.8%),

28(35%)and1(1.3%)respectivelyinnoAEDprophylaxisgroup(p≤0.046).At

12months,thefrequencyofpresenceofepileptiform pattern,slowingand

backgroundEEGchangeswerecomparable(SeeTable4.29).
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TABLE4.29:EEGcharacteristicsamong160strokePatientsonAED

prophylaxisand80StrokePatientsnotonAEDprophylaxisTreatedatThree

SelectedTertiaryHospitalsfrom January2019toJune2021

Variables AEDP

N(%)

NAEDP

N(%)
x

2

value pvalue

Backgroundat

presentation(n1=160.n2=80)

Alpha

Theta

Delta

Intermixedfast

 

70(43.8)

56(35)

31(19.4)

3(1.9)

 

24(30)

27(33.8)

28(35)

1(1.3)

 8.020

 

0.046*

Backgroundat12months(n1=119,n2=41)

Alpha

Theta

Delta

Intermixedfast

Intermixedslow

 

88(73.9)

21(17.6)

9(7.6)

0(0)

1(0.8)

 

32(78)

6(14.6)

2(4.9)

1(2.4)

0(0)

 

3.799

 

0.434

Epileptiform patternatpresentation

(n1=160.n2=80)

Focal

Generalized

Focal-generalized

No

 

9(5.6)

40(25)

3(1.9)

108(67.5)

 

6(7.5)

40(50)

2(2.5)

32(40)

 

17.314

 

0.001*

Epileptiform patternat12months

(n1=119,n2=41)

Focal

Generalized

Focal-generalized

No

 

8(6.5)

24(19.5)

5(4.1)

86(69.9)

 

3(7.3)

11(26.8)

1(2.4)

26(63.4)

 

1.214

 

0.750

Slowingatpresentation(n1=160.n2=80)

Focal

Generalized

Intermittent

No

 

1(0.6)

33(20.6)

45(28.1)

81(50.6)

 

1(1.3)

32(40)

22(27.5)

25(31.3)

 

12.183

 

0.007*

Slowingat12months(n1=119,n2=41)

Focal

Generalized

Intermittent

No

 

0(0)

15(12.3)

30(24.6)

77(63.1)

 

0(0)

6(14.6)

5(12.2)

30(73.2)

 

2.799

 

0.247

AEDP–Anti-EpilepticDrugProphylaxis;NAEDP–NoAnti–EpilepticDrug

Prophylaxis;*p<0.05comparingAEDPandNAEDP;n1–NumberofAEDP;n2
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–NumberofNAEDP
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4.29:ComparisonofthepatternofMortalityRateamong160StrokePatients

onAEDprophylaxisand80StrokePatientsnotonAEDprophylaxisTreatedat

ThreeSelectedTertiaryHospitalsfrom January2019toJune2021

Similarly,theMRwashigherinthenoAEDprophylaxisgroupcomparetothe

AEDprophylaxisgroup.At1monththeMR17(10.6%)intheAEDprophylaxis

groupcomparedto28(35.0%)inthenoAEDprophylacticgroup(p<0.001)at

1month.At12months the MR 22(13.7%)in the AED prophylaxis group

comparedto34(42.5%)inthenoAEDprophylacticgroup(p<0.001)(SeeTable

4.30).
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Table4.30:PatternofMortalityRateamong160StrokePatientsonAED

prophylaxisand80StrokePatientsnotonAEDprophylaxisTreatedatThree

SelectedTertiaryHospitalsfrom January2019toJune2021

Variables 1month 3months 6months 12months

Medication

n(%)

AEDP

NAEDP

p-value

17(10.6)

28(35)

<0.001*

19(11.9)

30(37.5)

<0.001*

20(12.5)

33(41.2)

<0.001*

22(13.7)

34(42.5)

<0.001*

AEDn(%)

CBZ

LEV

p-value

8(10.0)

9(11.3)

0.798

9(11.3)

10(12.5)

0.807

9(11.3)

11(13.8)

0.633

11(13.8)

11(13.8)

1.000

*p<0.05 comparing eitherAEDP and NAEDP,orCBZ and LEV;CBZ –

Carbamazepine;LEV–Levetiracetam;AED–Anti-EpilepticDrug;AEDP–Anti-

EpilepticDrugProphylaxis;NAEDP–NoAnti–EpilepticDrugProphylaxis
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4.30:AssessmentofCognitiveFunctionamong160StrokePatientswithand

80StrokePatientswithoutprophylacticuseofAnti-EpilepticDrugsTreatedat

ThreeSelectedTertiaryHospitalsfrom January2019toJune2021

Ofthe240patientsrecruited,160strokepatientswereonAEDP,while80

patientswereintheNAEDPgroup.TheoverallCSID scoreat1monthwas

51.02±24.81inAEDPgroupwhichwashighercomparedto33.0±30.23inthe

NAEDPgroup(p≤0.001).TheoverallCSIDscoreat6months50.97±25.98was

higherinAEDPgroupcomparedto33.42±32.10.04inNAEDgroup(p≤0.001).

TheoverallCSIDscoreat12monthswas55.39±26.19inAEDPgroupwhich

washighercomparedto36.37±34.06inNAEDP(p≤0.001).

Amongthe160participantsinAEDPgroup,80participantswasonCBZwhile

80wasonLEV.TheoverallmeanCSIDscoreofparticipantsintheCBZgroup

at1monthwaslower48.08±24.34comparedtoparticipantsinLEV group

53.96±25.08andthiswasnotstatisticallysignificantwhereasat12months,

theoverallmeanCSIDscoreofparticipantsintheCBZgroupwas53.71±26.41

whichwaslowercomparedtoparticipantsintheLEVgroup57.01±25.90.

Furthermore,comparingtheoverallmeanCSIDscoreinthosethatdeveloped

seizuresintheAEDPgroupat12months,participantsinCBZgrouphada

lowermeanscoreof25.90±35.10comparedtoparticipantsinLEVgroupwith

61.29±16.28andthiswasstatisticallysignificant(p≤0.015)(SeeTable4.31,

4.32,4.33).
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Table4.31:AssessmentofCognitiveFunctionamong160StrokePatientsand80StrokePatientswithoutprophylacticuseofAnti-

EpilepticDrugTreatedatThreeSelectedTertiaryHospitalsfrom January2019toJune2021

Variables

Mean(SD)

1month p-value 6months p-value 12months p-value

AEDP
n=160

NAEDP

n=80

AEDP

n=160

NAEDP

n=80

AEDP

n=157

NAEDP
n=78

Language
expression
LanguageNaming
Expression
definition
Expression
Repetition
ExpressionFluency
Totalscore
Languagecompress
ion
Totallanguage
score

 
5.0(2.43)
3.60(1.75)
0.67(0.43)
3.41(1.80)
12.10(6.23)
3.61(1.61)
16.22(7.0)

 
3.30(2.94)
2.40(2.11)
0.41(0.50)
2.11(2.02)
8.21(7.42)
2.40(2.15)
10.61(9.5
2)

 
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*

 
5.01(2.47)
3.60(1.77)
0.65(0.45)
3.38(1.77)
12.67(6.35)
3.60(1.79)
16.33(8.13)

3.21(3.09)
2.31(2.21)
0.41(0.48)
2.15(2.11)
8.15(7.78)
2.39(2.31)
10.28(10.0
5)

 
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*

 
5.40(2.47)
3.86(1.75)
0.71(0.45)
3.95(2.00)
13.86(6.36)
3.79(1.81)
17.68(8.14)

 
3.47(3.22)
2.49(2.29)
0.46(0.49)
2.55(2.31)
8.91(8.28)
2.51(2.31)
11.38(10.5
7)

 
0.0001
*
0.0001
*
0.0001
*
0.0001
*
0.0001
*
0.0001
*
0.0001
*

Memory
Registration
Delayedrecall
Shorttest
Semantics
Totalscore

 
2.70(1.42)
1.33(0.72)
3.0(2.20)
5.0(3.14)
13.87(7.49)

 
1.84(1.71)
0.94(0.90)
2.80(2.59)
4.11(3.70)
9.60(8.70)

0.0001*
0.0001*
0.0001*
0.0001*
0.0001*

 
2.66(1.50)
1.35(0.75)
3.89(2.28)
5.90(3.36)
13.68(7.88)

 
1.79(1.77)
0.90(0.89)
2.65(2.63)
3.96(3.85)
9.25(9.15)

0.0001*
0.0001*
0.0001*
0.0001*
0.0001*

 
2.85(1.53)
1.48(0.71)
4.22(2.35)
6.47(3.46)
15.08(7.96)

 
1.95(1.86)
0.99(0.92)
2.91(2.78)
4.42(4.18)
10.35(9.72)

0.0001
*
0.0001
*
0.0001
*
0.0001
*
0.0001
*

Attentionand
calculation 5.08(2.91) 3.33(3.20) 0.0001* 5.33(2.92) 3.56(3.45) 0.0001* 5.97(2.96) 4.26(3.75) 0.0001
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*p<0.05COMPARINGAEDPandNAEDP;AEDP–Anti–EpilepticDrugProphylaxis; NAEDP–NoAnti–EpilepticDrugProphylaxis; SD–Standard

Deviation

Orientationtime
Orientationplace
Orientationtotal
score

2.90(1.41)
4.28(2.11)
7.14(3.51)

1.90(1.70)
2.90(2.52)
4.78(4.23)

0.0001*
0.0001*
0.0001*

2.89(1.45)
4.34(2.16)
7.23(3.61)

1.85(1.78)
2.80(2.66)
4.65(4.44)

0.0001*
0.0001*
0.0001*

3.11(1.44)
4.68(2.14)
7.82(3.58)

1.97(1.86)
3.0(2.79)
5.02(4.67)

*
0.0001
*
0.0001
*
0.0018
*

Praxis
Square
Trianglewithleg
Chevron
Rake
Totalscore

 
2.95(1.90)
2.04(1.11)
2.06(1.11)
2.10(1.10)
8.43(4.21)

 
1.42(1.31)
1.41(1.30)
1.41(1.30)
1.50(1.30)
5.80(5.11)

0.0001*
0.0001*
0.0001*
0.0001*
0.0001*

 
2.08(1.10)
2.05(1.19)
2.07(1.10)
2.04(1.11)
8.25(4.39)

 
1.39(1.34)
1.39(1.34)
1.38((1.34)
1.38(1.34)
5.54(5.35)

0.0001*
0.0001*
0.0001*
0.0001*
0.0001*

 
2.18(1.19)
2.14(1.14)
2.18(1.19)
2.14(1.14)
8.65(4.50)

 
1.44(1.38)
1.44(1.38)
1.44(1.38)
1.44(1.38)
5.74(5.51)

0.0001
*
0.0001
*
0.0001
*
0.0001
*
0.0001
*

Overalltotalscore 51.02(24.8
1)

33.0(30.2
3)

 0.0001
*

50.97(25.9
8)

33.42(32.1
0)

0.0001* 55.39(26.1
9)

36.37(34.0
6)

0.0001
*
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Table4.32:AssessmentofCognitiveFunctionbetween80strokepatientsonCBZ and80strokepatientsonLEVprophylaxis

treatedatthreeselectedtertiaryhospitalsfrom January2019toJune2021

Variables

Mean±SD)

1month p-

value

6months p-

value

12months p-

valu

eCBZ

n=80

LEV

n=80

CBZ

n=80

LEV

n=80

CBZ

n=77

LEV

n=80

Languageexpression

LanguageNaming

Expressiondefinition

ExpressionRepetition

ExpressionFluency

Totalscore

Language

compression

Totallanguagescore

 

4.59(2.37)

3.28(1.69)

0.62(0.43)

3.04(1.68)

11.54(5.97)

3.27(1.78)

14.83(7.70)

 

5.40(2.43)

3.86(1.77)

0.73(0.43)

3.78(1.79)

13.76(6.31)

3.85(1.78)

17.61(8.09)

 

0.035

*

0.035

*

0.122

0.009

*

0.023

*

0.038

*

0.027

*

 

4.66(2.40)

3.33(1.71)

0.58(0.46)

3.11(1.71)

1.68(6.12)

3.34(1.74)

15.10(7.85)

 

5.36(2.50)

3.86(1.80)

0.71(0.44)

3.66(1.80)

13.66(6.46)

3.86(1.80)

17.55(8.28)

 

0.071

0.058

0.067

0.046*

0.047*

0.066

0.057

 

5.17(2.45)

3.70(1.72)

0.65(0.47)

3.69(1.80)

13.21(6.34)

3.61(1.83)

16.84(8.14)

 

5.63(2.48)

4.01(1.72)

0.77(0.42)

4.21(2.16)

14.49(6.35)

3.98(1.79)

18.48(8.12)

 

0.24

1

0.27

5

0.09

4

0.10

6

0.20

8

0.20

1

0.21

1

Memory

Registration

Delayedrecall

Shorttest

Semantics

Totalscore

 

2.56(1.38)

1.30(0.68)

3.88(2.14)

5.69(3.09)

13.31(7.24)

 

2.76(1.47)

1.36(0.77)

4.10(2.25)

6.21(3.18)

14.35(7.51)

 

0.376

0.587

0.518

0.297

0.372

 

2.56(1.47)

1.29(0.75)

3.78(2.23)

5.73(3.29)

13.21(7.71)

 

2.76(1.54)

1.41(0.74)

4.00(2.34)

6.08(3.44)

14.16(8.06)

 

0.402

0.290

0.535

0.519

0.444

 

2.84(1.50)

1.47(0.70)

4.25(2.27)

6.47(3.37)

15.10(8.22)

 

2.85(1.57)

1.50(0.73)

4.20(2.43)

6.47(3.37)

15.05(8.22)

 

0.98

1

0.77

6

0.90

1

0.98

0

0.96

6
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*p<0.05comparingCBZandLEV SD–StandardDeviation CBZ–Carbamazepine LEV–Levetiracetam

Attentionand

calculation

Orientationtime

Orientationplace

Orientationtotal

score

4.87(2.78)

2.65(1.36)

3.93(2.07)

6.58(3.42)

5.30(3.02)

3.06(1.44)

4.64(2.11)

7.70(3.54)

0.348

0.064

0.032

*

0.042

*

5.11(2.78)

2.71(1.42)

4.09(2.12)

6.80(3.54)

5.54(3.06)

3.06(1.46)

4.59(2.19)

7.65(3.65)

0.360

0.127

0.144

0.137

5.97(2.89)

2.94(1.45)

4.45(2.14)

7.44(3.58)

5.97(3.04)

3.27(1.42)

4.90(2.14)

8.18(3.56)

0.99

8

0.14

1

0.19

4

0.20

0

Praxis

Square

Trianglewithleg

Chevron

Rake

Totalscore

 

1.88(1.06)

1.88(1.06)

1.90(1.05)

1.98(1.04)

7.90(4.16)

 

2.23(1.09)

2.20(1.10)

2.23(1.09)

2.21(1.10)

8.94(4.32)

 

0.044

*

0.064

0.056

0.162

0.124

 

1.96(1.08)

1.96(1.08)

1.93(1.09)

1.93(1.09)

7.80(4.33)

 

2.20(1.10)

2.15(1.13)

2.20(1/.10)

2.15(1.13)

8.70(4.44)

 

0.160

0.270

0.123

0.216

0.197

 

2.12(1.12)

2.09(1.13)

2.12(1.12)

2.09(1.12)

8.42(4.49)

 

2.24(1.12)

2.20(1.15)

2.24(1.12

2.20(1.15)

8.88(4.51)

 

0.47

9

0.56

5

0.47

9

0.57

4

0.52

3

Overalltotalscore 48.08(24.3

4)

53.96(25.0

8)

0.134 48.03(25.78

)

53.91(26.0

1)

0.152 53.71(26.4

1)

57.01(25.9

0)

0.43

1



124

Table4.33:TrendofCognitiveFunctionbetween10StrokePatientson

Carbamazepineand7StrokePatientsonLevetiracetam prophylaxisthat

developedStrokeInducedEpilepsyTreatedatThreeSelectedTertiary

Hospitalsfrom January2019toJune2021

Variables

Mean±SD)

12months p-value

CBZ

n=10

LEV

n=7

Languageexpression

LanguageNaming

Expressiondefinition

ExpressionRepetition

ExpressionFluency

Totalscore

Language

compression

Totallanguagescore

 

2.45±3.32

1.75±2.37

0.35±0.47

1.75±2.37

6.30±8.54

1.75±2.37

8.10±10.93

 

5.93±1.43

4.07±1.17

0.93±0.19

4.07±1.17

15.00±3.87

4.07±1.17

19.14±4.92

 

0.021*

0.031*

0.008*

0.031*

0.024*

0.031*

0.025*

Memory

Registration

Delayedrecall

Shorttest

Semantics

Totalscore

 

1.40±1.90

1.57±0.53

2.10±2.85

3.15±4.27

7.50±10.02

 

3.43±0.79

1.57±0.53

5.00±1.29

7.50±1.94

17.71±4.15

 

0.018*

0.045*

0.024*

0.024*

0.023*

Attentionand

calculation

Orientationtime

Orientationplace

Orientationtotalscore

2.80±3.79

1.40±1.90

2.10±2.85

3.50±4.74

6.29±2.14

3.43±0.79

5.00±1.29

8.43±2.07

0.013*

0.018*

0.024*

0.022*

Praxis

Square

Trianglewithleg

Chevron

Rake

Totalscore

 

1.05±1.42

1.05±1.42

1.05±1.42

1.05±1.42

4.20±5.69

 

2.50±0.65

2.50±0.65

2.50±0.65

2.50±0.65

10.00±2.58

 

0.024*

0.024*

0.024*

0.024*

0.024*

Overalltotalscore 25.90±35.10 61.29±16.28 0.015*

*p<0.05comparingLEVandCBZ;CBZ–Carbamazepine; LEV–

Levetiracetam;

SD–StandardDeviation
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4.31:ComparisonofMeanTimetoSeizureonset,Seizuredurationandtime

toSeizurestoppageamong160PatientsonAnti-EpilepticDrugProphylaxis

and 80 Patientson Non Anti-EpilepticDrug ProphylaxisTreated atThree

SelectedTertiaryHospitalsfrom January2019toJune2021

Among240patientsrecruited,160(67%)wereintheAEDPgroupand80(33%)

wereintheNAEDPgroup.Amongthe160(67%)intheAEDPgroup,themean

seizuredurationindaysinCBZgroupwas55.70±69.84comparedtothevalue

of96±65.15inLEVgroupwhichwasnotsignificant(p≤0.248).AmongtheCBZ

group,themeantimetoseizureonsetindayswas58.0±83.57whichwas

shortercomparedtothemeanvalueof183.43±156.19intheLEVgroupand

thiswasstatisticallysignificant(p≤0.041).Furthermore,themeantimeto

seizurestoppageindayswas108.60±145.53intheCBZgroupwhichwas

shortercomparedtothemeanvalueof271.43±75.54intheLEVgroupandthis

wasstatisticallysignificant(p≤0.016)(SeeTable4.34).
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Table4.34:ComparisonofMeanTimetoSeizureonset,Seizuredurationand

timetoSeizurestoppageamong160PatientsonAnti-EpilepticDrug

Prophylaxisand80PatientsonNonAnti-EpilepticDrugProphylaxisTreatedat

ThreeSelectedTertiaryHospitalsfrom January2019toJune2021

Variables CBZ

(Mean±SD)

LEV

(Mean±SD)

None

(Mean±SD)

F

Value

p1Valu

e

T–

test

p2

Value

Durationin

Days

55.70±69.84 96±65.15 89.59±122.02 0.465 0.632 -1.202 0.248

Time

Seizure

Started

58.90±83.57 183.43±156.1

9

58.29±81.00 4.541 0.019* -2.239 0.041

*

Time

Seizure

Stopped

108.60±145.53 271.43±75.54 141.88±158.0

2

2.951 0.067 -2.699 0.016

*

*p<0.05; LEV-Levetiracetam;CBZ-Carbamazepine;

Fvalue-statisticscomparingCBZ,LEVandNone;

p1value-comparingCBZ,LEVandNone; Ttest-statisticscomparing

CBZandLEV;

p2value-comparingCBZandLEVonly;SD–StandardDeviation
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4.32:Comparison of EEG characteristics among 80 Patients each on

Carbamazepine and Levetiracetam prophylaxis Treated atThree Selected

TertiaryHospitalsfrom January2019toJune2021

This section as shown on Table 4.35 describes EEG characteristics at

presentation and 12month in patienton LEV and CBZ prophylaxis.With

regardstoEEGbackgroundatpresentation,therewasloweralphabackground

[28(35%)vs42(52.5%)],higherthetabackground[29(36.3%)vs27(33.8%)],

higherdeltabackground[21(26.3)vs10(12.5%],andhigherintermixedfast

background[2(2.5%)vs1(1.3%)]inparticipantsonCBZ comparedtoLEV

prophylaxisandthiswasstatisticallysignificant(p≤0.023).

Atpresentation,therewerelowerfocalepileptiform [6(7.5%)vs3(3.8%)],higher

generalized epileptiform [25(31.3%)vs 15(18.8%)],lowerfocal-generalized

epileptiform [1(1.3%)vs2(2.5%)]andlowernoepileptiform pattern[48(60%)vs

60(75%)]inparticipantsonCBZ comparedtothoseonLEV andthiswas

statisticallysignificant(p≤0.001).

At12month,therewerehigherfocalepileptiform [6(10.3%)vs2(3.1%)],higher

generalized epileptiform [15(25.9%)vs 9(13.8%)],lowerfocal-generalized

epileptiform [1(1.7%)vs4(6.2%)]andlowernoepileptiform pattern[36(62.1%)

vs50(76.9%)]inparticipantsonCBZcomparedtothoseonLEVbutthiswas

notstatisticallysignificant(p≤0.215).
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Table4.35:ComparisonofEEGcharacteristicsamong80Patientseachon

CarbamazepineandLevetiracetam prophylaxisTreatedatThreeSelected

TertiaryHospitalsfrom January2019toJune2021

Variablesn(%) CBZ LEV None pvalue

Backgroundatpresentation

(c=80,l=80,n=80)

Alpha

Theta

Delta

Intermixedfast

 

28(35)

29(36.3)

21(26.3)

2(2.5)

 

42(52.5)

27(33.8)

10(12.5)

1(1.3)

 

24(30)

27(33.8)

28(35)

1(1.3)

 

0.023*

Backgroundat12months

(c=57,l=62,n=41)

Alpha

Theta

Delta

Intermixedslow

 

38(66.7)

11(19.3)

7(12.3)

1(1.8) 

 

50(80.6)

10(16.1)

2(3.2)

0(0) 

 

32(78)

6(14.6)

2(4.9)

1(2.4) 

 

0.283 

Epileptiform patternat

presentation(c=80,l=80,

n=80)

Focal

Generalized

Focal-generalized

No

 

6(7.5)

25(31.3)

1(1.3)

48(60)

 

3(3.8)

15(18.8)

2(2.5)

60(75)

 

6(7.5)

40(50)

2(2.5)

32(40)

 

0.001*

Epileptiform patternat

12months(c=57,l=62,n=41)

Focal

Generalized

Focal-generalized

No

 

6(10.3)

15(25.9)

1(1.7)

36(62.1)

 

2(3.1)

9(13.8)

4(6.2)

50(76.9)

 

3(7.3)

11(26.8)

1(2.4)

26(63.4)

 

0.215

Slowingatpresentation

(c=80,l=80,n=80)

Focal

Generalized

Intermittent

No

 

0(0)

25(31.3)

21(26.3)

34(42.5)

 

1(1.3)

8(10)

24(30)

47(58.8)

 

1(1.3)

32(40)

22(27.5)

25(31.3)

 

0.001*

Slowingat12months(c=57,

l=62,n=41)

Focal

Generalized

Intermittent

No

 

0(0)

13(22.8)

9(15.8)

35(61.4)

 

0(0)

2(3.1)

21(32.3)

42(64.6)

 

0(0)

6(14.6)

5(12.2)

30(73.2)

 

0.003*

*p<0.05comparingCBZandLEV LEV:Levetiracetam CBZ:Carbamazepinep

value-comparingCBZandLEVonly
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CHAPTERFIVE

DISCUSSION

5.1: Hospital-basedpatternofEpilepsyamongadult(andadolescent)

NigeriansinSouthWesternNigeria

Inthefirstphaseofthestudywhichisamongcohortofepilepsypatients,

thereispreponderanceoffemalesex(sexratio0.89),afindingwhichissimilar

topreviousreportsfrom somestudiesinNigeria,Rwanda,Tanzania(Assadeck

etal.,2019;Hirose,2014;Nwanietal.,2013;Osuntokunetal.,1987).Findings

ofthemajorityoftheparticipantsaged18and35yearsisintandernwith

demographics.Itisnoteworthythat79% ofNigeriansarebelow theageof

35/40 years (NPC,2006).Further,CNS infections especially parasitic

infectionslikeneurocysticercosis,trauma,birthasphyxiaandotherperinatal

morbidity,ineffectiveimmunizationstrategyagainstcommunicablediseases,

povertyandlowerstandardoflivingarepossibleadditionalreasonsforhigher

figuresofepilepsyamongadolescentsandyoungadults(Pauletal.,2012;

Singhetal.,2022).Previousmeta-analysisshowedbimodalagegroupamong

patientswithepilepsywhichissimilartofindingfrom thiscurrentstudythat

showedthereweremoreepilepsypatientsinthe18-35yearsand36-60years

agegroup(Pauletal.,2012).

Inmajorityofcases,therewasnoobviouscause,however,epilepsywas

observed to be commonly due to stroke.Similar findings have been

documented previously (Ogunrin etal.,2013;Wagneretal.,2015).The

consistentunfavorablechangesinEEG findingsinthebackground,slowing

andepileptiform patternintheSIScomparedtoNSISunderscorestheadditive

risk and burden thatstructuralepilepsy like SIE/SIS poses on epilepsy

managementandoutcome.
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Nearly a third ofthe studied patients did notreceive AED prescription,

immediateexplanationcouldnotbeadductedtotheseriousTreatmentGap

(TG)which maybeworsened byotherdeterminantsofnonadherenceto

medication.TGdocumentedinpreviousstudiesrangesfrom 23%toashighas

90%(Assadecketal.,2019;Guinhouyaetal.,2010;Singhetal.,2022Owolabi

etal.,2020).

Fivehundredandfifteen,515(79.0%)ofthoseonAEDs)receivedCBZ,85

(13.0%)receivedLEV. Thefindingisinconsonancewiththereportsfrom

otherstudiesthatreportedover70% to97.5% useofCBZamongcohortof

peoplelivingwithepilepsyinSSA(Assadecketal.,2019;Nwanietal.,2013;

Owolabietal.,2020;Sanyaetal.,2013).Comparatively,prescriptionofLEV,a

newgenerationAED,inthisstudywashighgivenfindingsfrom similarstudies

insub-SaharanAfrican.Forexample,studiesby Assadeck andcolleagues

hadlimitedaccesstonewerAEDsandonly45(72.6%)CBZ15(24.2%)PHBand

PHB15(3.2%)amongtheepilepticpatients(Assadecketal.,2019).Itwasalso

observedthatepilepsywasmostlymanagedusingmonotherapythoughnearly

athirdoftherespectivepatientsrequiredmorethanonemedication.Adverse

drug effect,drug interactions,cost,pooradherence acting individuallyor

collectivelyrecommendagainsttheuseofmorethanoneAED.

5.2: PatternandclinicalpredictorsofSeizuredisordersamongstroke
survivors

Inthesecondphase,twenty-sevenpercentofindividualswhosufferedstroke

developedseizure.Theaffectedpatientshadworseoverallmortality,more

severestrokewhencomparedtotheNon-StrokeInducedSeizure(NSIS)cohort.

Thesefindingareconsistentwithotherpreviousfindingwithregardstoeffect

ofSISonstrokeoutcome(Lahtietal.,2017;Xu,2019).

TheriskofdevelopingSISwasrevealedtobeabout12%strokesurvivorinthe

OCSP within five years,while Naess and colleagues reported that10.5

developedSIEat5.7yearsinpopulationbasedstudy.(Burnetal.,1997)Ina

studytodeterminetheprevalenceandpredictorsofSIEamongGhanaians
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strokesurvivorsbetween2018and2020among1101strokepatients126(11.4)

developedSIEatameanageof57.7identifiedpredictorsofSIEweremale,

corticalischemic stroke,higher blood pressure and number of anti-

hypertensivedrugs(Sarfoetal.,2020).Theprevalenceof11.4intheGhanaian

studyisabouthalfofthe27%foundinthiscurrentstudyamongNigeriacohort.

Thedifferenceinthetwostudiesmightbeduetostudydesign,samplesize,

patientchoice,andextentneurophysiologicalevaluation.TheGhanaianstudy

wascross–sectionalamongambulatorystrokecohortwithpresumablyless

severestrokeandEEGwasnotdone,whilethecurrentstudyisprospective

amongstrokepatientregardlessoftheseverityorambulatorystatusand

neurophysiologicalevaluationusingEEG wascarriedout.Inanotherstudy,

profilingcharacteristicsofSIEinthemainreferencecentreamongBurkina

Fasostrokecohort,32outof116patientshasSIEwithmeanageof58.Again,

malegenderwasidentifiedasasignificantriskfactor(Naponetal.,2016).In

thiscurrentstudy,therewasnoassociationbetweenmalegenderandSIEbut

therewasanassociationbetweengenderandmortality.Apreviousstudyin

Benin,Nigeriahadrecordedabout10%occurrenceofSISwhereasfindingsin

thisstudyindicatemorethanaquarterofstrokesurvivorsdevelopedseizure.

Itisnoteworthythattheformerwasaretrospectivestudywhichdidnot

include EEG evaluation,therefore,the apparentdiscordance may be a

reflectionofthedifferentdesign,atleast,inpart(AiwansobaandChukwuyem,

2014).Nevertheless,itisbecomingmoreevidentthatSISandSIEareunder

diagnosedandunderestimatedwithoutproperclinicalandneurophysiological

evaluation(Bentesetal.,2018).Morerecently,inalargemulticenterstudy

aimed atdetermining frequencyand factors associated with SIS among

Nigeriacohort,ofthe12potentialfactorslinkedwithSISnamelyAge,income,

hypertension,dyslipidemia,cardiacdisease,familyhistoryofstroke,recurrent

useofsalt,fishconsumption,stroketype,whitebloodcellcount,volumeof

lesionandlengthofstayonadmission,onlyage,strokeseverityasmeasured

byNHISSandwhitebloodcellcountwereindependentlyassociatedwithSIS

(Sarfoetal.,2021).

ThiscurrentstudyhoweveridentifiedpresenceofdiabetesmellitusandNIHSS
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atpresentationasthepredictorsofSISwhilecorticalinvolvementonbrain

imaging,sleepdisorderandpresenceofepileptiform patternatpresentation

asthepredictorsofSIEamongvariable.Aconsistentfindingamongprevious

studies which was furtheralluded by this currentstudy is thatcortical

involvementonbrainimagingandstrokeseverityaremajordeterminantof

SIS/SIE(Huangetal.,2014;Tanakaetal.,2015).ThefindingoflowerCSID

scoresindicatingpoorercognitivefunctionamongSISgroupcomparedto

those withoutSIS is unexpected because ofadditionalrisk ofcognitive

dysfunction from SIS/SIE.Previous studies identified depression,seizure

severity,type,pharmaco-resistance,durationofepilepsy,ageofonset,severity

ofepilepticactivity,ictalandinterictalepileptiform pattern,andunderlying

acquiredandstructurallesionareidentifiedriskfactorofcognitiveimpairment

(Loughmanetal.,2017;Tayloretal.,2011;Chan,etal.,2018).Cognitive

impairmenthasbeendescribedasoneofthecomplicationsofstroke.Silent

infarcts and microhemorrhages inflict subtle cumulative brain damage

resultingincognitivedeclineduetodirectconsequenceofvascularlesionsor

pre-existingneuropathologylikedisruptionofBBBwithchronicleakageoffluid

andmacromoleculesinthewhitematter,inflammatoryandgenetic factors

(Akinyemietal.,2019;Goulayetal.,2019;Liuetal.,2018).Thedistinguishing

features for vascular cognitive impairment are frontaland subcortical

dysfunction typically manifesting as slowness, executive dysfunction,

behaviouralandmoodchanges,andspeechdeficit(Akinyemietal.,2021;

Owolabietal.,2018).

Identifiedmechanismsofcognitivedysfunctionareprogrammedcelldeath,

releaseofexcitatoryandreductionofinhibitoryneurotransmitter,neuronal

loss,nutrientdeprivation,depletion ofcholine acetyltransferase CAT and

deficiencyofsurvivalfactorsBCL2,p53andneurotoxins(FarooqandGorelick,

2013;Horvathetal.,2020;Rayneretal.,2016;Senetal.,2018).Overall,aside

additionalcognitiverisk,SISafterstrokehasworseseverity,pooroutcome,

andhighmortalityrate.

TheconsistentfindingofEEGEpileptiform patternwhichwasmorecommon
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inSIS/SIEgroupcomparedtoNSISgroupfrom presentationto12monthsisin

consonancewithpreviousfindingswhichidentifiedepileptiform patternon

EEGasriskfactorforSIEandmakerofpoorprognosis(Bentesetal.,2018;

Mecarellietal.,2011).EEGmonitoringinacutestrokeiskeybutunderutilized

area thatcan aid recognition ofelectrographic/subclinicalseizures,the

detection ofregionalischemia,and prognostication.Early presence of

interictalepileptiform pattern,periodicdischarges,asymmetrypredictsSIE,

prolongedhospitalstay,andmortalityinacutestroke(Bentesetal.,2018).

TheyieldofEEGactivityincreaseswithcontinuousandrepetitive monitoring,

however,therearestilllimitationsto predictiveandprognosticvalueofEEGin

strokemanagement(DoriaandForgacs,2019).

Overall,theclinical,radiological,andneurophysiologicalfindingsshouldbe

factoredintopredictionmodelthatcanpredictSIEanditsmortalityinour

environment.

5.3: ComparativeEfficacyandTolerabilityofLevetiracetam and

CarbamazepineinStrokèInducedEpilepsy

Inthethirdphaseofthestudy,wefoundhigherMR,higherNIHSSscore

indicatingpooreroutcome,higherparticipantswithunfavourableoutcome,

weremoreintheCBZcomparedtoLEVgroup.

Treatmenthavebeenempirical,witholderAEDs like CBZ,PHTandsodium

valproatebutthisiswithoutissuesonsideeffect,drug-druginteractionsand

tolerabilitywhicharelesscomparetowithnewerAEDslike LEV(Abou-Khalil,

2016;Ouerdieneetal.,2021).Datafrom previousstudiesonclinicalefficacyof

AEDinSIEsupportsuseofsecond-generationAEDlikeLEVandgabapentinas

viabletreatmentoflowerreoccurrencerateandfewersideeffects.Theroleof

AEDinthetreatmentofSIS,perhaps,too,initsprevention,isbecomingmore

apparent,however,thechoiceofdrugandtimeofintroductionmayrequire

moredata.ManyfactorswilldirectthechoiceofAEDsintreatmentofSIS

from tolerability,ageofpatient,drug-druginteractions,andcost.Inhibitionof

microglialactivation,activationanddownregulationofinflammatorymediator



134

releaseandalterationofneurotransmitterlevelaresomeofmechanism of

AEDsinSIS.

TheuseandchoiceofnewerAEDsisonincreaseduetolesssideeffectsand

fewerdruginteractions.LEVhasbeensuggestedasanalternativeforolder

AEDsagainstSIS,basedonsafetyandefficacyprofilesinclinicalstudies.

Overall,thisstudyrevealedLEVperformedbetterthanCBZintreatmentofSIS

with regardsto occurrenceofseizure,preservation ofcognitivefunction.

StudieshavepreviouslyestablishedthatLEVhassafetyprofile,andfewerdrug

interactionswhencomparedtoCBZ(Alzuetaetal.,2018;WoodandGillard,

2017).FewstudieshavealsosuggestedthatLEVpossessesneuroprotective

effectwhichmighthavebeenresponsibleforthebetteroutcomesobservedin

thisstudy(Berlin etal.,2019;Harbyetal.,2020;Sourbron etal.,2018).

However,availabledatasupportsatrendforcontrolledreleaseCBZtobe

associatedwithfewerAEswhencomparedtoimmediatereleaseCBZ;hence,

ifCBZistobeused,controlledreleaseformulationispreferable(Baulacetal.,

2014;Brigoetal.,2018).

Furthermore,inthisstudy,cohortonLEVhadbetterCSIDscoresacrossall

domainofcognitionwhichindicatebettercognitivestatuscomparedtothose

onCBZ.PreviousdocumentationhasdescribedsuperiorityofLEVoverCBZin

patientswithepilepsy(Alzuetaetal.,2018;Brigoetal.,2018).Anotherprevious

study,associatedLEVwithimprovedcognitiveorneuralfunctionaloutcomes

afterIntracerebralhaemorrhage(Tayloretal.,2011).

Conclusivelyinthethirdphaseofthisstudy,theburdenofSISissubstantial

andsignificantlycontributetomorbidityandmortality,LEVperformedbetter

with regards to MR,functionaloutcome,cognitive status,occurrence of

epileptiform patternonEEGcomparedtoCBZintreatmentofSIE.

5.4: EvaluationoftheroleofLevetiracetam andCarbamazepineinthe

preventionofStrokeInducedSeizure/StrokeInducedEpilepsy
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Inthefourthphaseofthestudy,theuseofAEDs,LEV orCBZ,reduced

occurrenceofSIS,and LEV demonstrated betterprofilethanCBZ.These

findingswillbeexpectedtoassistintheadequatemanagementofstroke

survivors,improveoutcomes,andcontributetotheirqualityoflife,ifsamecan

bereplicatedinlargerstudies.Itisnoteworthythattherearecontroversies

withregardstoAEDsprophylaxisassomeguidelinesrecommendagainstthe

useofAEDforprophylaxisduetolackofreliableRCT(Ouerdieneetal.,2021;

Xu,2018).

ThisstudyrevealedhigherMR,pooreroutcomeonMRSandCSIDscorein

NPGcomparedwithPG.However,comparingthetwoAEDs,apartfrom the

factthatittooka longertime forseizure to develop in the LEV group

comparedtotheCBZgroup,therewashigherseizureoccurrenceintheCBZ

group.Thesefindingfurthersupportsrecentfindingofantiepileptogenicrole

ofLEVin clinicaland animalstudies(Smedtetal.,2007;Lyseng-Williamson,

2011).

Identifyingagentwithantiepileptogenicpropertieswhichwillpreventand/or

reduceseizureoccurrenceremainsanimportantendpointinmanagementof

epilepsy(VinogradovaandvanRijn,2008).Surprisingly,themeantimeof

seizurestoppagewaslongerintheLEVgroupcomparedtoCBZgroupand

NPG,thiscanbeexplainedbyhigherMRleadingshorterdurationintheCBZ

group. ItthusappearsthatwhileLEV andCBZ areusefulforsecondary

preventionofSIE,onlyLEVexhibitedbetterprophylacticactivity.Overall,fourth

studyrevealedthattheuseofAED reducesmortalityandassociatedwith

bettercognitiveandfunctionaloutcomewithLEVexhibitingbettertherapeutic

effectthanCBZforprophylaxis.
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CHAPTERSIX

SUMMARY,CONCLUSIONANDRECOMMENDATIONS

6.1: Summary

NewerAEDs like Levetiracetam (LEV)have bettersafetyand tolerability

profiles,howeverthereislimitedclinicalevidencesupportingitsuseinthe

treatmentandpreventionofPSE.Thismulti-centredandmulti-stagestudy

identifieddeterminantsofPSEandcomparedprophylacticandtherapeutic

effectsofLEVandCBZmonotherapy.

Theaetiologyofmajorityofepilepsyremainstobeelucidated,however,stroke

isthecommonestcauseamongtheadolescentandadultNigerianpopulation

studiedafteridiopathicgroup.Femaleswereslightlymorethanmales,and

therewasnoevidenceofuseofAEDsinnearlyathirdofallpatientsstudied.

CBZwasthemostfrequentlyprescribedanti-epilepticdrug.Diabetesmellitus

andNIHSSatpresentationwerepredictiveofSISwhilecorticalinvolvementon

brain imaging,sleep disorderand presence of epileptiform pattern at

presentationappearedtobepredictorsofSIE.

Poststrokeseizurewasdiagnosedinmorethanaquarterofparticipantsin

(the prospective phase of)the study,which negatively affectoutcome.

Levetiracetam demonstrated superior therapeutic effects compared to

Carbamazepine.In comparison with negative control,both LEV and CBZ

impactedpositivelyonsurvivor,cognition,whenusedasprophylacticagents

amongstrokepatients.

6.2: Conclusion

Stroke severity,corticalinvolvement,epileptiform pattern and background

diabetes mellitus were identified as predictors ofpoststroke epilepsy.

Levetiracetam exhibited bettertherapeutic effectthan carbamazepine for

prophylaxisandtreatmentofpoststrokeepilepsy
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6.3: Recommendations

ProphylacticuseofAEDisessentialinatriskindividualsbasedonvolume,

size,severity,ventricularinvolvement,andEEG findingsthatpredisposeto

developmentofSIE.

Undoubtedly,more research works are needed to guide choice,dosage,

possibletimeofintervention,andlengthoftherapyafterexposuretotheinitial

insultscascadingprocessofepileptogenesis.

6.4: ContributionstoKnowledge

Thisstudyisonethefewstudiesthatevaluatedprophylacticroleandefficacy

ofAEDsinSIS/SIE.Furthermore,theEEGevaluationremovedthebiasofunder

estimationofSIS/SIEaspreviouslydocumented.Tothebestofmyknowledge,

thiswillbethefirststudycomparingefficacyandprophylacticroleofLEVand

CBZinSIS/SIEinourenvironment.Thebeneficialeffectandriskofpreventive

use ofAEDs in stroke survivors have notbeen studied in clinicaltrials

especiallyinourenvironment.



138

REFERENCES

Abdelsayed,M.,and Sokolov,S.2013.Voltage-gated sodium channels:

Pharmaceuticaltargetsviaanticonvulsantstotreatepilepticsyndromes.

Channels(Austin,Tex.),7.3:146–152.

Abou-Khalil,B.W.2016.AntiepilepticDrugs.Continuum (Minneapolis,Minn.),

22.1:132–156.

Adams,H.P.,Davis,P.H.,Leira,E.C.,Chang,K.C.,Bendixen,B.H.,Clarke,W.

R.,Woolson,R.F.,andHansen,M.D.1999.BaselineNIHStrokeScale

scorestronglypredictsoutcomeafterstroke:AreportoftheTrialofOrg

10172inAcuteStrokeTreatment(TOAST).Neurology,53.1:126–131.

Adeloye,D.2014.Anestimateoftheincidenceandprevalenceofstrokein

Africa:Asystematicreviewandmeta-analysis.PloSOne,9.6:e100724.

Aiwansoba,I.F.,andChukwuyem,O.W.2014.Earlypost-acutestrokeseizures:

ClinicalprofileandoutcomeinaNigerianstrokeunit.AnnalsofAfrican

Medicine,13.1:11–15.

Akinyemi,R.O.,Okubadejo,N.N.,Akinyemi,J.O.,Owolabi,M.O.,Owolabi,L.F.,

and Ogunniyi,A.2008.Cognitive dysfunction in Nigerians with

Parkinson’s disease.MovementDisorders:OfficialJournalofthe

MovementDisorderSociety,23.10:1378–1383.

Akinyemi,R.O.,Ovbiagele,B.,Adeniji,O.A.,Sarfo,F.S.,Abd-Allah,F.,

Adoukonou,T.,Ogah,O.S.,Naidoo,P.,Damasceno,A.,Walker,R.W.,

Ogunniyi,A.,Kalaria,R.N.,andOwolabi,M.O.2021.StrokeinAfrica:

Profile,progress,prospectsandpriorities.NatureReviews.Neurology,

17.10:634–656.

Akinyemi,R.O.,Owolabi,M.O.,Ihara,M.,Damasceno,A.,Ogunniyi,A.,Dotchin,



139

C.,Paddick,S.-M.,Ogeng’o,J.,Walker,R.,andKalaria,R.N.2019.Stroke,

cerebrovasculardiseasesandvascularcognitiveimpairmentinAfrica.

BrainResearchBulletin,145:97–108.

Akinyemi,R.O.,Yaria,J.,Ojagbemi,A.,Guerchet,M.,Okubadejo,N.,Njamnshi,

A.K.,Sarfo,F.S.,Akpalu,A.,Ogbole,G.,Ayantayo,T.,Adokonou,T.,

Paddick,S.-M.,Ndetei,D.,Bosche,J.,Ayele,B.,Damas,A.,Coker,M.,

Mbakile-Mahlanza,L.,Ranchod,K.,… African Dementia Consortium

AfDC.2021.DementiainAfrica:Currentevidence,knowledgegaps,and

future directions.Alzheimer’s and Dementia:The Journalofthe

Alzheimer’sAssociation.

Akpalu,A.,Gebregziabher,M.,Ovbiagele,B.,Sarfo,F.,Iheonye,H.,Akinyemi,R.,

Akpa,O.,Tiwari,H.K.,Arnett,D.,Wahab,K.,Lackland,D.,Abiodun,A.,

Ogbole,G.,Jenkins,C.,Arulogun,O.,Akpalu,J.,Obiako,R.,Olowoyo,P.,

Fawale,M.,…Owolabi,M.2019.DifferentialImpactofRiskFactorson

StrokeOccurrenceAmongMenVersusWomeninWestAfrica.Stroke,

50.4:820–827.

AlAhmad,M.,Beiram,R.,andAbuRuz,S.2021.ApplicationoftheAmerican

CollegeofCardiology(ACC/AHA)2017GuidelinefortheManagement

ofHypertensioninAdultsandComparisonwiththe2014EighthJoint

NationalCommitteeGuideline.JournaloftheSaudiHeartAssociation,

33.1:16–25.

Alexander,G.M.,andGodwin,D.W.2006.Metabotropicglutamatereceptors

asastrategictargetforthetreatmentofepilepsy.EpilepsyResearch,

71.1:1–22.

Althaus,K.,Dreyhaupt,J.,Hyrenbach,S.,Pinkhardt,E.H.,Kassubek,J.,and



140

Ludolph,A.C.2021.MRIasa first-lineimaging modalityin acute

ischemic stroke:A sustainable concept.Therapeutic Advances in

NeurologicalDisorders,14.

Alzueta,N.,Ortega,A.,andAldaz,A.2018.InfluenceofSex,Age,andWeighton

Levetiracetam Pharmacokinetics.TherapeuticDrug Monitoring,40.5:

628–634.

Amarenco,P.,Benavente,O.,Goldstein,L.B.,Callahan,A.,Sillesen,H.,

Hennerici,M.G.,Gilbert,S.,Rudolph,A.E.,Simunovic,L.,Zivin,J.A.,

Welch,K.M.A.,andStrokePreventionbyAggressiveReductionin

CholesterolLevelsInvestigators.2009.ResultsoftheStrokePrevention

byAggressiveReductioninCholesterolLevels(SPARCL)trialbystroke

subtypes.Stroke,40.4:1405–1409.

Armijo,J.A.,delasCuevas,I.,andAdín,J.2000.[Ionchannelsandepilepsy].

RevistaDeNeurologia,30Suppl1,S25-41.

Aronowski,J.,and Zhao,X.2011.Molecularpathophysiologyofcerebral

hemorrhage:Secondarybraininjury.Stroke,42.6:1781–1786.

Assadeck,H.,ToudouDaouda,M.,MoussaKonate,M.,Mamadou,Z.,Hassane

Djibo,F.,Douma Maiga,D.,and Sanoussi,S.2019.Clinicaland

etiologicalcharacteristicsofepilepsyinpeoplefrom Niger:Ahospital-

based studyfrom a tertiarycare referralcenterofNiamey,Niger.

EpilepsiaOpen,4.2:318–327.

Azarpazhooh,M.R.,Mandzia,J.L.,Thrift,A.G.,Sposato,L.A.,Morovatdar,N.,

Amiri,A.,Kapral,M.K.,Yassi,N.,Bahit,C.,Kaul,S.,Alladi,S.,Nilanont,Y.,

Coppola,M.,Nucera,A.,Silver,B.,Werring,D.,Simister,R.,Swartz,R.H.,

Owolabi,M.O.,…ASSESSinvestigators.2019.Age,sex,andsettingin



141

the etiologyofstroke study(ASSESS):Studydesign and protocol.

JournaloftheNeurologicalSciences,399:209–213.

Banks,J.L.,andMarotta,C.A.2007.Outcomesvalidityandreliabilityofthe

modifiedRankinscale:Implicationsforstrokeclinicaltrials:aliterature

reviewandsynthesis.Stroke,38.3,:1091–1096.

Barber,P.A.,Demchuk,A.M.,Hudon,M.E.,Pexman,J.H.,Hill,M.D.,and

Buchan,A.M.(2001).HyperdensesylvianfissureMCA“dot”sign:ACT

markerofacuteischemia.Stroke,32.1,84–88.

Baulac,M.,Patten,A.,andGiorgi,L.2014.Long-term safetyandefficacyof

zonisamideversuscarbamazepinemonotherapyfortreatmentofpartial

seizuresinadultswithnewlydiagnosedepilepsy:ResultsofaphaseIII,

randomized,double-blindstudy.Epilepsia,55.10:1534–1543.

Bentes,C.,Martins,H.,Peralta,A.R.,Casimiro,C.,Morgado,C.,Franco,A.C.,

Fonseca,A.C.,Geraldes,R.,Canhão,P.,PinhoEMelo,T.,Paiva,T.,and

Ferro,J.M.2017.Post-strokeseizuresareclinicallyunderestimated.

JournalofNeurology,264.9:1978–1985.

Bentes,C.,Martins,H.,Peralta,A.R.,Morgado,C.,Casimiro,C.,Franco,A.C.,

Fonseca,A.C.,Geraldes,R.,Canhão,P.,PinhoEMelo,T.,Paiva,T.,and

Ferro,J.M.2018.EarlyEEG predictspoststrokeepilepsy.Epilepsia

Open,3.2:203–212.

Berlin,M.,Barchel,D.,Gandelman-Marton,R.,Brandriss,N.,Blatt,I.,Ziv-Baran,

T.,Neufeld,M.Y.,Dinavitser,N.,Kohn,E.,Shaniv,D.,De-Haan,T.,Ofek,F.,

Koren,G.,Stepensky,D.,and Berkovitch,M.2019.Therapeutic

levetiracetam monitoringduringpregnancy:“mindthegap.”Therapeutic

AdvancesinChronicDisease,10:2040622319851652.



142

Brigo,F.,Lattanzi,S.,Zelano,J.,Bragazzi,N.L.,Belcastro,V.,Nardone,R.,and

Trinka,E.2018.Randomizedcontrolledtrialsofantiepilepticdrugsfor

thetreatmentofpost-strokeseizures:Asystematicreviewwithnetwork

meta-analysis.Seizure,61:57–62.

Brodie,M.J.,Zuberi,S.M.,Scheffer,I.E.,andFisher,R.S.2018.The2017ILAE

classificationofseizuretypesandtheepilepsies:Whatdopeoplewith

epilepsy and theircaregivers need to know? Epileptic Disorders:

InternationalEpilepsyJournalwithVideotape,20.2:77–87.

Burn,J.,Dennis,M.,Bamford,J.,Sandercock,P.,Wade,D.,andWarlow,C.1997.

Epileptic seizures aftera firststroke:The Oxfordshire Community

StrokeProject.BMJ(ClinicalResearchEd.),315.7122:1582–1587.

Camfield,P.,andCamfield,C.2015.Febrileseizuresandgeneticepilepsywith

febrileseizuresplus(GEFS+).EpilepticDisorders:InternationalEpilepsy

JournalwithVideotape,17.2:124–133.

Casolla,B.,Dequatre-Ponchelle,N.,Rossi,C.,Hénon,H.,Leys,D.,and

Cordonnier,C.2012.Heavyalcoholintakeandintracerebralhemorrhage:

Characteristicsandeffectonoutcome.Neurology,79.11,1109–1115.

Catarino,C.B.,Liu,J.Y.W.,Liagkouras,I.,Gibbons,V.S.,Labrum,R.W.,Ellis,R.,

Woodward,C.,Davis,M.B.,Smith,S.J.,Cross,J.H.,Appleton,R.E.,

Yendle,S.C.,McMahon,J.M.,Bellows,S.T.,Jacques,T.S.,Zuberi,S.M.,

Koepp,M.J.,Martinian,L.,Scheffer,I.E.,…Sisodiya,S.M.2011.Dravet

syndromeasepilepticencephalopathy:Evidencefrom long-term course

andneuropathology.Brain:AJournalofNeurology,134.10:2982–3010.

Chakravarthi,S.,Goyal,M.K.,Modi,M.,Bhalla,A.,and Singh,P.2015.

Levetiracetam versusphenytoininmanagementofstatusepilepticus.



143

JournalofClinicalNeuroscience:OfficialJournaloftheNeurosurgical

SocietyofAustralasia,22.6:959–963.

Chang,B.S.,andLowenstein,D.H.2003.Epilepsy.TheNewEnglandJournal

ofMedicine,349.13:1257–1266.

Chen,R.,Ovbiagele,B.,andFeng,W.2016.DiabetesandStroke:Epidemiology,

Pathophysiology,Pharmaceuticals and Outcomes. The American

JournaloftheMedicalSciences,351.4:380–386.

Chen,X.,andSteckner,M.2017.Electromagneticcomputationandmodelingin

MRI.MedicalPhysics,44.3:1186–1203.

DeSmedt,T.,Raedt,R.,Vonck,K.,andBoon,P.2007.Levetiracetam:PartII,the

clinicalprofile ofa novelanticonvulsantdrug.CNS Drug Reviews,

13.1:57–78.

Diener,H.-C.2007.ThePRoFESStrial:Futureimpactonsecondarystroke

prevention.ExpertReviewofNeurotherapeutics,7.9:1085–1091.

Dimmitt,S.B.,Warren,J.B.,andStampfer,H.G.2020.SmallIncreasein

MortalityWithHighDose,ButNotLow Dose,Statin.Journalofthe

AmericanCollegeofCardiology,76.7:884–885.

Doria,J.W.,andForgacs,P.B.2019.Incidence,implicationsandmanagement

of seizures following ischemic and hemorrhagic stroke.Current

NeurologyandNeuroscienceReports,19.7:37.

El-Koussy,M.,Schroth,G.,Brekenfeld,C.,andArnold,M.2014.Imagingof

acuteischemicstroke.EuropeanNeurology,72.5–6:309–316.

Ezejimofor,M.C.,Uthman,O.A.,Maduka,O.,Ezeabasili,A.C.,Onwuchekwa,A.

C.,Ezejimofor,B.C.,Asuquo,E.,Chen,Y.-F.,Stranges,S.,andKandala,N.

-B.2017.StrokesurvivorsinNigeria:Adoor-to-doorprevalencesurvey



144

from the NigerDelta region.Journalofthe NeurologicalSciences,

372:262–269.

Fantu,E.,Hailu,W.,Bekele,N.,Tsegaye,T.,Tadesse,M.,andAsres,M.S.2022.

Determinants ofpost-stroke depression among stroke survivors at

UniversityofGondarHospital,NorthwestEthiopia:Acase-controlstudy.

BMCNeurology,22.1:446.

Farooq,M.U.,andGorelick,P.B.2013.Vascularcognitiveimpairment.Current

AtherosclerosisReports,15.6:330.

Farzin,B.,Fahed,R.,Guilbert,F.,Poppe,A.Y.,Daneault,N.,Durocher,A.P.,

Lanthier,S.,Boudjani,H.,Khoury,N.N.,Roy,D.,Weill,A.,Gentric,J.-C.,

Batista,A.L.,Létourneau-Guillon,L.,Bergeron,F.,Henry,M.-A.,Darsaut,

T.E.,andRaymond,J.2016.EarlyCTchangesinpatientsadmittedfor

thrombectomy.Neurology,87.3:249–256.

Fisher,R.S.2017.Anoverviewofthe2017ILAEoperationalclassificationof

seizuretypes.EpilepsyandBehavior:EandB,70:271–273.

Fu,Y.,Feng,L.,andXiao,B.2021.Currentadvancesonmechanismsand

treatmentofpost-strokeseizures.ActaEpileptologica,3.1:14.

Gauberti,M.,DeLizarrondo,S.M.,andVivien,D.2016.The“inflammatory

penumbra”in ischemic stroke:From clinicaldata to experimental

evidence.EuropeanStrokeJournal,1.1:20–27.

Goldberg,E.M.,andCoulter,D.A.2013.Mechanismsofepileptogenesis:A

convergence on neural circuit dysfunction. Nature Reviews.

Neuroscience,14.5:337–349.

Goulay,R.,MenaRomo,L.,Hol,E.M.,andDijkhuizen,R.M.2019.From Stroke

to Dementia:A Comprehensive Review Exposing TightInteractions



145

Between Stroke and Amyloid-β Formation. Translational Stroke

Research.

Graham,N.S.N.,Crichton,S.,Koutroumanidis,M.,Wolfe,C.D.A.,andRudd,A.

G.2013a.Incidence and associations ofpoststroke epilepsy:The

prospectiveSouthLondonStrokeRegister.Stroke,44.3:605–611.

Graham,N.S.N.,Crichton,S.,Koutroumanidis,M.,Wolfe,C.D.A.,andRudd,A.

G.2013b.Incidence and associations ofpoststroke epilepsy:The

prospectiveSouthLondonStrokeRegister.Stroke,44.3:605–611.

Greenfield,L.J.2013.Molecularmechanismsofantiseizuredrugactivityat

GABAAreceptors.Seizure,22.8:589–600.

Guinhouya,K.M.,Aboki,A.,Kombaté,D.,Kumako,V.,Apétsé,K.,Belo,M.,

Balogou,A.K.,andGrunitzky,K.E.2010.[Theepilepsytreatmentgapin

sixprimarycarecentresinTogo2007-2009].Sante(Montrouge,France),

20.2:93–97.

Gunthorpe,M.J.,Large,C.H.,andSankar,R.2012.Themechanism ofaction

ofretigabine(ezogabine),afirst-in-classK+channelopenerforthe

treatmentofepilepsy.Epilepsia,53.3:412–424.

Guo,J.,Guo,J.,Li,J.,Zhou,M.,Qin,F.,Zhang,S.,Wu,B.,He,L.,andZhou,D.

2015 Statin treatment reduces the risk of poststroke seizures.

Neurology,85.8:701–707.

Guzik,A.,and Bushnell,C.2017.Stroke Epidemiology and Risk Factor

Management.Continuum (Minneapolis,Minn.),23.1,Cerebrovascular

Disease,15–39.

Hackam,D.G.,andHegele,R.A.2019.CholesterolLoweringandPreventionof



146

Stroke.Stroke,50.2:537–541.

Hajjar,I.,Zhao,P.,Alsop,D.,Abduljalil,A.,Selim,M.,Novak,P.,andNovak,V.

2010.Associationofbloodpressureelevationandnocturnaldipping

withbrainatrophy,perfusionandfunctionalmeasuresinstrokeandnon

strokeindividuals.AmericanJournalofHypertension,23.1:17–23.

Harby,S.A.,Nassra,R.A.,Mekky,J.F.,Ali,S.M.,andIsmail,C.A.2020.

Correlation of levetiracetam concentration in peripheral blood

mononuclear cells with clinicalefficacy:A sensitive monitoring

biomarkerinpatientswithepilepsy.Seizure,78:71–77.

Hassani,M.,Cooray,G.,Sveinsson,O.,and Cooray,C.2019.Post-stroke

epilepsyinanischemicstrokecohort-Incidenceanddiagnosis.Acta

NeurologicaScandinavica.

Hirose,S.2014.MutantGABA(A)receptorsubunitsingenetic(idiopathic)

epilepsy.ProgressinBrainResearch,213:55–85.

Horvath,A.A.,Csernus,E.A.,Lality,S.,Kaminski,R.M.,andKamondi,A.2020.

InhibitingEpileptiform ActivityinCognitiveDisorders:Possibilitiesfora

NovelTherapeuticApproach.FrontiersinNeuroscience,14.

Hsu,D.2007.Thedentategyrusasafilterorgate:Alookbackandalook

ahead.ProgressinBrainResearch,163:601–613.

Huang,C.-W.,Saposnik,G.,Fang,J.,Steven,D.A.,andBurneo,J.G.2014.

Influenceofseizuresonstrokeoutcomes:Alargemulticenterstudy.

Neurology,82.9:768–776.

Huang,S.,Liu,L.,Tang,X.,Xie,S.,Li,X.,Kang,X.,andZhu,S.2022.Research

progresson the role ofhormonesin ischemicstroke.Frontiersin

Immunology,13.1062977.



147

Jiang,L.,Peng,M.,Geng,W.,Chen,H.,Su,H.,Zhao,B.,Chen,Y.-C.,andYin,X.

2020. FLAIR hyperintensities-DWI mismatch in acute stroke:

AssociationswithDWIvolumeandfunctionaloutcome.BrainImaging

andBehavior,14.4,1230–1237.

K,R.,B,L.,Jd,N.,Gl,K.,B,S.,andJ,H.2003.Alcoholconsumptionandriskof

stroke:Ameta-analysis.JAMA,289.5

Kammersgaard,L.P.,and Olsen,T.S.2005.Poststroke epilepsyin the

Copenhagenstrokestudy:Incidenceandpredictors.JournalofStroke

andCerebrovascularDiseases:TheOfficialJournalofNationalStroke

Association,14.5:210–214.

Kim,J.B.,Suh,S.-I.,Seo,W.-K.,Oh,K.,Koh,S.-B.,andKim,J.H.2014.Altered

thalamocortical functional connectivity in idiopathic generalized

epilepsy.Epilepsia,55.4:592–600.

Kim,J.,Thayabaranathan,T.,Donnan,G.A.,Howard,G.,Howard,V.J.,Rothwell,

P.M.,Feigin,V.,Norrving,B.,Owolabi,M.,Pandian,J.,Liu,L.,Cadilhac,D.

A.,andThrift,A.G.2020.GlobalStrokeStatistics2019.International

JournalofStroke:OfficialJournaloftheInternationalStrokeSociety,

15.8:819–838.

Kodankandath,T.V.,Farooq,S.,Wazni,W.,Cox,J.-A.,Southwood,C.,Rozansky,

G.,Johnson,V.,and Lynch,J.R.2017.Seizure Prophylaxisin the

Immediate Post-Hemorrhagic Period in Patients with Aneurysmal

Subarachnoid Hemorrhage.JournalofVascularand Interventional

Neurology,9.6:1–4.

Kuang,H.,Qiu,W.,Najm,M.,Dowlatshahi,D.,Mikulik,R.,Poppe,A.Y.,Puig,J.,

Castellanos,M.,Sohn,S.I.,Ahn,S.H.,Calleja,A.,Jin,A.,Asil,T.,Asdaghi,



148

N.,Field,T.S.,Coutts,S.,Hill,M.D.,Demchuk,A.M.,Goyal,M.,…

INTERRSeCTCollaborators.2020.ValidationofanautomatedASPECTS

method on non-contrast computed tomography scans of acute

ischemic stroke patients.InternationalJournalofStroke:Official

JournaloftheInternationalStrokeSociety,15.5:528–534.

Kuriakose,D.,andXiao,Z.2020.PathophysiologyandTreatmentofStroke:

PresentStatus and Future Perspectives.InternationalJournalof

MolecularSciences,21.20:7609.

Lahti,A.-M.,Saloheimo,P.,Huhtakangas,J.,Salminen,H.,Juvela,S.,Bode,M.

K.,Hillbom,M.,andTetri,S.2017.Poststrokeepilepsyinlong-term

survivors of primary intracerebral hemorrhage. Neurology,

88.23:2169–2175.

Larsson,S.C.,Wallin,A.,Wolk,A.,and Markus,H.S.2016.Differing

association ofalcoholconsumption with differentstroke types:A

systematicreviewandmeta-analysis.BMCMedicine,14.1:178.

Lasoń,W.,Chlebicka,M.,andRejdak,K.2013.Researchadvancesinbasic

mechanismsofseizuresandantiepilepticdrugaction.Pharmacological

Reports:PR,65.4:787–801.

Leasure,A.C.,Qureshi,A.I.,Murthy,S.B.,Kamel,H.,Goldstein,J.N.,Woo,D.,

Ziai,W.C.,Hanley,D.F.,Al-ShahiSalman,R.,Matouk,C.C.,Sansing,L.

H.,Sheth,K.N.,andFalcone,G.J.2019.AssociationofIntensiveBlood

PressureReductionWithRiskofHematomaExpansioninPatientsWith

DeepIntracerebralHemorrhage.JAMANeurology.

Leira,E.C.,Adams,H.P.,Rosenthal,G.E.,andTorner,J.C.2008.BaselineNIH

stroke scale responses estimate the probabilityofeach particular



149

stroke subtype. Cerebrovascular Diseases (Basel, Switzerland),

26.6:573–577.

Leoncini,M.,Toso,A.,Maioli,M.,andBellandi,F.(2013).[Statinandclopidogrel

pharmacologicalinteraction].Giornale Italiano DiCardiologia .2006,

14.9:574–584.

Li,C.,Li,J.,Loreno,E.G.,Miriyala,S.,Panchatcharam,M.,andSun,H.2021.

Protective EffectofLow-Dose AlcoholConsumption againstPost-

IschemicNeuronalApoptosis:RoleofL-PGDS.InternationalJournalof

MolecularSciences,23.1,133.

Liberman,A.L.,andPrabhakaran,S.2017.StrokeChameleonsandStroke

Mimics in the Emergency Department. Current Neurology and

NeuroscienceReports,17.2:15.

Litvinova,S.A.,Kutepova,I.S.,Voronina,T.A.,andPetrunina,А.А.2020.

Levetiracetam effectonbehavioralandelectrophysiologicalparameters

inratmodelofglobalbrainischemia.EpilepsyResearch,167:106466.

Liu,W.,Wu,Y.,Bai,L.,Ni,J.,Tu,J.,Liu,J.,Deng,Q.,Ning,X.,andWang,J.2018.

SexDifferencesinthePrevalenceofandRiskFactorsforNonvascular

Cognitive Function in Rural,Low-Income Elderly in Tianjin,China.

Neuroepidemiology,51.3–4:138–148.

Lyseng-Williamson,K.A.2011.Spotlightonlevetiracetam inepilepsy.CNS

Drugs,25.10:901–905.

Macdonald,R.L.,Kang,J.-Q.,andGallagher,M.J.2010.MutationsinGABAA

receptorsubunitsassociatedwithgeneticepilepsies.TheJournalof

Physiology,588.Pt11:1861–1869.

Mbabuike,N.,Gassie,K.,Brown,B.,Miller,D.A.,and Tawk,R.G.2017.



150

Revascularization oftandem occlusions in acute ischemic stroke:

Review ofthe literature and illustrative case.NeurosurgicalFocus,

42.4:E15.

MdNoh,M.S.F.2021.Themiddlecerebralartery(MCA)dotsign.Clinical

CaseReports,9.8.

Mecarelli,O.,Pro,S.,Randi,F.,Dispenza,S.,Correnti,A.,Pulitano,P.,Vanacore,

N.,Vicenzini,E.,andToni,D.2011.EegPatternsandEpilepticSeizures

inAcutePhaseStroke.CerebrovascularDiseases(Basel,Switzerland),

31.2:191–198.

Meldrum,B.S.,andRogawski,M.A.2007.Moleculartargetsforantiepileptic

drug development.Neurotherapeutics:TheJournaloftheAmerican

SocietyforExperimentalNeuroTherapeutics,4.1:18–61.

Menon,B.K.2020.NeuroimaginginAcuteStroke.Continuum (Minneapolis,

Minn.),26.2:287–309.

Menon,B.K.,Campbell,B.C.V.,Levi,C.,andGoyal,M.2015.RoleofImagingin

CurrentAcuteIschemicStrokeWorkflow forEndovascularTherapy.

Stroke,46.6:1453–1461.

Napon,C.,Dabilgou,A.,Kyelem,J.,andKaboré,J.2016.Post-strokeepilepsyin

Burkina Faso (WestAfrica).Journalofthe NeurologicalSciences,

368:47–48.

NationalPoupulationCommission(NPC)2006.NigeriaNationalCensus:
Population

DistributionbySex,State,LGAsandSenatorialDistrict:CensusPriority

Tables3.

Niswender,C.M.,andConn,P.J.2010.Metabotropicglutamatereceptors:

Physiology, pharmacology, and disease. Annual Review of



151

PharmacologyandToxicology,50:295–322.

Nwani,P.O.,Nwosu,M.C.,Enwereji,K.O.,Asomugha,A.L.,Arinzechi,E.O.,

and Ogunniyi,A.O.2013.Epilepsytreatmentgap:Prevalence and

associatedfactorsinSoutheastNigeria.ActaNeurologicaScandinavica,

128.2:83–90.

Obiako,O.R.,Oparah,S.K.,andOgunniyi,A.2011.Prognosisandoutcomeof

acutestrokeintheUniversityCollegeHospitalIbadan,Nigeria.Nigerian

JournalofClinicalPractice,14.3:359.

O’Donnell,M.J.,Chin,S.L.,Rangarajan,S.,Xavier,D.,Liu,L.,Zhang,H.,Rao-

Melacini,P.,Zhang,X.,Pais,P.,Agapay,S.,Lopez-Jaramillo,P.,

Damasceno,A.,Langhorne,P.,McQueen,M.J.,Rosengren,A.,Dehghan,

M.,Hankey,G.J.,Dans,A.L.,Elsayed,A.,…INTERSTROKEinvestigators.

2016.Globalandregionaleffectsofpotentiallymodifiableriskfactors

associatedwithacutestrokein32countriesINTERSTROKE:A case-

controlstudy.Lancet(London,England),388.10046:761–775.

O’Donnell,M.J.,Xavier,D.,Liu,L.,Zhang,H.,Chin,S.L.,Rao-Melacini,P.,

Rangarajan,S.,Islam,S.,Pais,P.,McQueen,M.J.,Mondo,C.,

Damasceno,A.,Lopez-Jaramillo,P.,Hankey,G.J.,Dans,A.L.,Yusoff,K.,

Truelsen,T.,Diener,H.-C.,Sacco,R.L.,…INTERSTROKEinvestigators.

2010.Riskfactorsforischaemicandintracerebralhaemorrhagicstroke

in22countries(theINTERSTROKEstudy):Acase-controlstudy.Lancet

(London,England),376.9735:112–123.

Ogun,S.A.,Ojini,F.I.,Ogungbo,B.,Kolapo,K.O.,andDanesi,M.A.2005.

StrokeinsouthwestNigeria:A10-yearreview.Stroke,36.6:1120–1122.

Ogunrin,O.A.,Adeyekun,A.,andAdudu,P.2013.Etiologiesofepilepsyand



152

health-seekingitineraryofpatientswithepilepsyinaresourcepoor

setting:Analysisof342NigerianAfricans.Seizure,22.7:572–576.

Okon,M.,Adebobola,N.I.,Julius,S.,Adebimpe,O.,Taiwo,A.O.,Akinyemi,A.,

andThomas,N.I.2015.Strokeincidenceandcasefatalityrateinan

urbanpopulation.JournalofStrokeandCerebrovascularDiseases:The

OfficialJournalofNationalStrokeAssociation,24.4:771–777.

Olowoyo,P.,Popoola,F.,Yaria,J.,Akinyemi,R.,Maffia,P.,andOwolabi,M.O.

2021.StrategiesforReducingNon-CommunicableDiseasesinAfrica.

PharmacologicalResearch,170:105736.

Onwuchekwa,A.C.,Tobin-West,C.,andBabatunde,S.2014.Prevalenceand

riskfactorsforstrokeinanadultpopulationinaruralcommunityinthe

NigerDelta,south-southNigeria.JournalofStrokeandCerebrovascular

Diseases: The Official Journal of National Stroke Association,

23.3:505–510.

Osuntokun,B.O.,Adeuja,A.O.,Nottidge,V.A.,Bademosi,O.,Olumide,A.,Ige,

O.,Yaria,F.,Bolis,C.L.,andSchoenberg,B.S.1987.Prevalenceofthe

epilepsiesinNigerianAfricans:A community-basedstudy.Epilepsia,

28.3:272–279.

Ouerdiene,A.,Messelmani,M.,Derbali,H.,Mansour,M.,Zaouali,J.,Mrissa,N.,

and Mrissa, R. 2021. Post-stroke seizures: Risk factors and

managementafterischemicstroke.ActaNeurologicaBelgica.

Owolabi,L.F.,Owolabi,S.D.,Adamu,B.,Jibo,A.M.,andAlhaji,I.D.2020.

Epilepsy treatment gap in Sub-Saharan Africa:Meta-analysis of

community-basedstudies.ActaNeurologicaScandinavica,142:13–13.

Owolabi,M.,Ojagbemi,A.,Kalaria,R.,Sarfo,F.S.,andAkinyemi,R.2018.



153

Behavioural and Cognitive Effects of Cerebrovascular Diseases.

BehaviouralNeurology,2018,7516032.

Paciaroni,M.,Caso,V.,and Agnelli,G.2009.The conceptofischemic

penumbra in acute stroke and therapeutic opportunities.European

Neurology,61.6321–330.

Paterson,K.E.,Myint,P.K.,Jennings,A.,Bain,L.K.M.,Lentjes,M.A.H.,Khaw,

K.-T.,and Welch,A.A.2018.Mediterranean DietReduces Risk of

IncidentStrokeinaPopulationWithVaryingCardiovascularDisease

RiskProfiles.Stroke,2415–2420.

Paul,A.,Adeloye,D.,George-Carey,R.,Kolčić,I.,Grant,L.,andChan,K.Y.2012.

AnestimateoftheprevalenceofepilepsyinSub-SaharanAfrica:A

systematicanalysis.JournalofGlobalHealth,2.2:020405.

Pitkänen,A.,Lukasiuk,K.,Dudek,F.E.,andStaley,K.J.2015.Epileptogenesis.

ColdSpringHarborPerspectivesinMedicine,5.10

Prabhakaran,S.,andChong,J.Y.2014.Riskfactormanagementforstroke

prevention.Continuum (Minneapolis,Minn.),20.2 Cerebrovascular

Disease:296–308.

Pun,R.Y.K.,Rolle,I.J.,Lasarge,C.L.,Hosford,B.E.,Rosen,J.M.,Uhl,J.D.,

Schmeltzer,S.N.,Faulkner,C.,Bronson,S.L.,Murphy,B.L.,Richards,D.

A.,Holland,K.D.,andDanzer,S.C.2012.ExcessiveactivationofmTOR

inpostnatallygeneratedgranulecellsissufficienttocauseepilepsy.

Neuron,75.6,

Rabinstein,A.A.2020.Update on TreatmentofAcute Ischemic Stroke.

Continuum (Minneapolis,Minn.),26.2:268–286.

Rana,A.,andMusto,A.E.2018.Theroleofinflammationinthedevelopment



154

ofepilepsy.JournalofNeuroinflammation,15.1:144.

Rayner,G.,Jackson,G.D.,andWilson,S.J.2016.Mechanismsofmemory

impairmentinepilepsydependonageatdiseaseonset.Neurology,

87.16:1642–1649.

Righy,C.,Bozza,M.T.,Oliveira,M.F.,andBozza,F.A.2016.Molecular,Cellular

and ClinicalAspectsofIntracerebralHemorrhage:AretheEnemies

Within?CurrentNeuropharmacology,14.4:392–402.

Sanya,E.O.,Kolo,P.M.,Adekeye,A.,Mustapha,K.,Ademiluyi,B.A.,andAjayi,

K.2013.Costofepilepsycare in a Nigerian tertiaryhospital.The

NigerianPostgraduateMedicalJournal,20.3:218–222.

Sarecka-Hujar, B., and Kopyta, I. 2018. Poststroke epilepsy: Current

perspectivesondiagnosisandtreatment.NeuropsychiatricDiseaseand

Treatment,15:95–103.

Sarfo,F.S.,Akassi,J.,Obese,V.,Adamu,S.,Agbenorku,M.,andOvbiagele,B.

2020.Prevalence and predictors of post-stroke epilepsy among

Ghanaian stroke survivors.Journalofthe NeurologicalSciences,

418:117138.

Sarfo,F.S.,Akinyemi,J.,Akpalu,A.,Wahab,K.,Yaria,J.,Adebayo,O.,Komolafe,

M.,Obiako,R.,Owolabi,L.,Osaigbovo,G.O.,Jenkins,C.,Mensah,Y.,

Ogbole,G.,Calys-Tagoe,B.,Adebayo,P.,Appiah,L.,Singh,A.,Fakunle,A.,

Uvere,E.,…SIREN.2021.Frequencyandfactorsassociatedwithpost-

strokeseizuresinalargemulticenterstudyinWestAfrica.Journalof

theNeurologicalSciences,427.117535.

Sen,A.,Capelli,V.,andHusain,M.2018.Cognitionanddementiainolder

patientswithepilepsy.Brain,141.6:1592–1608.



155

Seo,S.,and Leitch,B.2014.Altered thalamic GABAA-receptorsubunit

expressioninthestargazermousemodelofabsenceepilepsy.Epilepsia,

55.2:224–232.

Shetty,A.K.2013a.Prospectsoflevetiracetam asaneuroprotectivedrug

againststatusepilepticus,traumaticbraininjury,andstroke.Frontiersin

Neurology,4.172.

Shetty,A.K.2013b.Prospectsoflevetiracetam asaneuroprotectivedrug

againststatusepilepticus,traumaticbraininjury,andstroke.Frontiersin

Neurology,4.172.

Sims,J.R.,Gharai,L.R.,Schaefer,P.W.,Vangel,M.,Rosenthal,E.S.,Lev,M.H.,

andSchwamm,L.H.2009.ABC/2forrapidclinicalestimateofinfarct,

perfusion,andmismatchvolumes.Neurology,72.24:2104–2110.

Singh,B.,Mahajan,N.,Singh,G.,andSander,J.W.2022.Temporaltrendsin

theepilepsytreatmentgapinlow-andlow-middle-incomecountries:A

meta-analysis.JournaloftheNeurologicalSciences,434:120174.

Sourbron,J.,Chan,H.,Wammes-vanderHeijden,E.A.,Klarenbeek,P.,Wijnen,

B.F.M.,deHaan,G.-J.,vanderKuy,H.,Evers,S.,andMajoie,M.2018.

Reviewontherelevanceoftherapeuticdrugmonitoringoflevetiracetam.

Seizure,62:131–135.

Szarek,M.,Amarenco,P.,Callahan,A.,DeMicco,D.,Fayyad,R.,Goldstein,L.B.,

Laskey,R.,Sillesen,H.,Welch,K.M.,andSPARCLCommitteesand

Investigators. 2020. Atorvastatin Reduces First and Subsequent

VascularEventsAcrossVascularTerritories:TheSPARCLTrial.Journal

oftheAmericanCollegeofCardiology,75.17:2110–2118.

Tanaka,T.,Yamagami,H.,Ihara,M.,Motoyama,R.,Fukuma,K.,Miyagi,T.,



156

Nishimura,K.,Toyoda,K.,andNagatsuka,K.2015.SeizureOutcomes

and Predictors ofRecurrentPost-Stroke Seizure:A Retrospective

ObservationalCohortStudy.PloSOne,10.8:e0136200.

Taylor,T.,Dineen,R.A.,Gardiner,D.C.,Buss,C.H.,Howatson,A.,andPace,N.

L.2014.Computedtomography(CT)angiographyforconfirmationof

the clinicaldiagnosis ofbrain death.The Cochrane Database of

Systematic Reviews, 3, CD009694.

https://doi.org/10.1002/14651858.CD009694.pub2

Thomassen,L.,Waje-Andreassen,U.,andNaess,H.2008.EarlyischemicCT

changes before thrombolysis:The influence ofage and diabetes

mellitus.TherapeuticsandClinicalRiskManagement,4.4:699–703.

Vilela,P.,andRowley,H.A.2017.Brainischemia:CTandMRItechniquesin

acuteischemicstroke.EuropeanJournalofRadiology,96:162–172.

Villanueva-Meyer,J.E.,Mabray,M.C.,andCha,S.2017.CurrentClinicalBrain

TumorImaging.Neurosurgery,81.3:397–415.

Vinogradova, L. V., and van Rijn, C. M. 2008. Anticonvulsive and

antiepileptogeniceffectsoflevetiracetam intheaudiogenickindling

model.Epilepsia,49.7,1160–1168.

Wagner,R.G.,Bottomley,C.,Ngugi,A.K.,Ibinda,F.,Gómez-Olivé,F.X.,Kahn,K.,

Tollman,S.,Newton,C.R.,SEEDSWritingGroup,Wagner,R.,Twine,R.,

Connor,M.,Collinson,M.,Masanja,H.,Mathew,A.,Kakooza,A.,Pariyo,

G.,Peterson,S.,Ndyo-mughenyi,D.,… Noh,J.2015.Incidence,

Remission and MortalityofConvulsive Epilepsyin RuralNortheast

SouthAfrica.PloSOne,10(6):e0129097.

Wannamaker,R.,Buck,B.,andButcher,K.(2019).MultimodalCTinAcute



157

Stroke.CurrentNeurologyandNeuroscienceReports,19.9:63.

Webster,K.M.,Sun,M.,Crack,P.,O’Brien,T.J.,Shultz,S.R.,andSemple,B.D.

2017.Inflammation in epileptogenesis aftertraumatic brain injury.

JournalofNeuroinflammation,14.1:10.

Wolff,L.,Berkhemer,O.A.,vanEs,A.C.G.M.,vanZwam,W.H.,Dippel,D.W.J.,

Majoie,C.B.L.M.,vanWalsum,T.,vanderLugt,A.,andMRCLEAN

Investigators.2021.ValidationofautomatedAlbertaStrokeProgram

EarlyCT Score(ASPECTS)softwarefordetectionofearlyischemic

changesonnon-contrastbrainCTscans.Neuroradiology,63.4:491–498.

Wong,M.2013.“TOR”-ingDowntheDentateGateinTemporalLobeEpilepsy.

EpilepsyCurrents,13.6:260–261.

Wood,M.D.,andGillard,M.2017.Evidenceforadifferentialinteractionof

brivaracetam andlevetiracetam withthesynapticvesicle2A protein.

Epilepsia,58.2:255–262.https://doi.org/10.1111/epi.13638

Xiao,F.,Caciagli,L.,Wandschneider,B.,Sander,J.W.,Sidhu,M.,Winston,G.,

Burdett,J.,Trimmel,K.,Hill,A.,Vollmar,C.,Vos,S.B.,Ourselin,S.,

Thompson,P.J.,Zhou,D.,Duncan,J.S.,andKoepp,M.J.2018.Effects

ofcarbamazepineandlamotrigineonfunctionalmagneticresonance

imagingcognitivenetworks.Epilepsia,59.7:1362–1371.

Xu,M.Y.2018.Poststrokeseizure:Optimisingitsmanagement.Strokeand

VascularNeurology,4.1:48–56.

Xu,M.Y.2019.Poststrokeseizure:Optimisingitsmanagement.Strokeand

VascularNeurology,4.1

Yang,Yi.,Zijia,Liu.,Meng,Wang.,Mengting,Sun.,Xue,Jiang.,Chen,Ma.,Fei,

Xie.,and Xuemei,Ma.2021.Penumbra in Acute Ischemic Stroke.



158

CurrentNeurovascularResearch,18.5.

Yang,H.,Rajah,G.,Guo,A.,Wang,Y.,andWang,Q.2018.Pathogenesisof

epilepticseizuresand epilepsyafterstroke.NeurologicalResearch,

40.6:426–432.

Yoshimoto,T.,Inoue,M.,Yamagami,H.,Fujita,K.,Tanaka,K.,Ando,D.,Sonoda,

K.,Kamogawa,N.,Koga,M.,Ihara,M.,andToyoda,K.2019.Useof

Diffusion-Weighted Imaging-Alberta StrokeProgram EarlyComputed

Tomography Score (DWI-ASPECTS)and Ischemic Core Volume to

Determine the MalignantProfile in Acute Stroke.Journalofthe

AmericanHeartAssociation,8.22:e012558.

Zamponi,G.W.,Lory,P.,andPerez-Reyes,E.2010.Roleofvoltage-gated

calcium channelsin epilepsy.PflugersArchiv:European Journalof

Physiology,460.2:395–403.

Zhang,C.,Qin,Y.-Y.,Chen,Q.,Jiang,H.,Chen,X.-Z.,Xu,C.-L.,Mao,P.-J.,He,J.,

and Zhou,Y.-H.2014.Alcoholintake and risk ofstroke:A dose-

responsemeta-analysisofprospectivestudies.InternationalJournalof

Cardiology,174.3:669–677.

Zhao,Y.,Li,X.,Zhang,K.,Tong,T.,andCui,R.2018.TheProgressofEpilepsy

afterStroke.CurrentNeuropharmacology,16.1:71–78.

Zöllner,J.P.,Schmitt,F.C.,Rosenow,F.,Kohlhase,K.,Seiler,A.,Strzelczyk,A.,

andStefan,H.2021.Seizuresandepilepsyinpatientswithischaemic

stroke.NeurologicalResearchandPractice,3.1:63.

Zou,S.,Wu,X.,Zhu,B.,Yu,J.,Yang,B.,andShi,J.2015a.Thepooledincidence

of post-stroke seizure in 102 008 patients. Topics in Stroke

Rehabilitation,22.6:460–467.



159



160

APPENDIXI

INFORMEDCONSENT

InstitutionalEthicalapprovalnumber:_______________

Iam Dr.LuqmanOpeoluwaOgunjimi,astaffofdepartmentofPharmacology

andTherapeutics,atOlabisiOnabanjoUniversityandapostgraduatestudent

atUniversityofIbadanintheDepartmentofPharmacologyandTherapeutics.

Theaim ofthisstudyistoevaluatebeneficialofantiepilepticdrugonpost

strokeseizureandepilepsy.

Inthecourseofthisresearch,Iwillbeaskingyousomeimportantquestions

aboutstroke,epilepsyand yourmedicationsand latercarryoutphysical

examinationsonyou.Thisexaminationwillnotinflictanypainonyou.Also,a

smallelectrodewillbeplacedonyourheadtomeasuresomebrainactivity.

Furthermore,theprocesswillinvolvetakingbloodsampleforanalysis.The

procedureoftakingbloodsamplewillcauseslightpainwhenthesyringeis

introducedintoyourvein.kindlynotethatyouarenotpayinganymoneyatany

stageofthisstudyandwithdrawalatwishispossiblewithoutanyform ofbias

intreatmentafterwithdrawing. Iwillberequiringyourkindpermissionto

makeuseofbrainimagingduringcourseofresearch.Berestassuredthat

informationobtainedfrom youwillbekeptconfidential.

(This was explained in details and translated to locallanguages that

participantunderstood,wheretheparticipantisnotcapablegivingconsent,

therelative/caregiverinchargegavewillbeinvolved)

Statementofindividualcollectinginformedandunderstoodconsent:

Iexplainedindetailsthisresearchto____________________________________and

adequateinformationgivenwithrisksandbenefits

Name:.....................................................

Signature/thumbprint……………………………….

Dateofobtainingconsent.........................................................

Statementfrom consentingparticipant:

Ihavegoodunderstandingoftheresearchafteritwasdescribedindetailand

translatedtolocallanguagethatam comfortablewithandeasyformeto
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understand.Itiscleartomethatmyinvolvementintheprocessisvoluntary

andIcandecidetowithdraw atanypointintime. Thereason,benefits,

possibleriskandprocedureinvolvedintheresearchareabundantly clearto

me.

Ihavecollectedacopyofthisconsentform andadditionalinformationsheet

tokeepformyself.

Name:..................................................

Signatureofparticipantgivingconsent……………………………...

Date.......................................................

Signatureofwitness:....................................................................

Nameofwitness:...............................................................................

TheapprovalforthisresearchwasgivenbytheInstitutionReview Boardon

Researchandethicsoftheselectedcenters.

Furthermore,ifyouneedanyclarificationaboutthestudyatanystage,you

cancontactDrLuqmanOpeoluwaOgunjimi,DepartmentofPharmacologyand

Therapeutics Olabisi Onabanjo University. Mobile:07032683222. E-mail:

luqmanogunjimi@yahoo.com
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APPENDIXII

QUESTIONAIRE

DATE:______________________ IDNO___________________________

(A)DemographicData

Surname:_____________________OtherNames_____________________

Address:____________________________________________________________________

_________________

State_______________________City_______________

Gender:Male Female DateofBirth:

Age

Handedness:________________________TelephoneNo:______________________

MaritalStatus FormalEducation Occupation:______

AverageTotalMonthlyHouseholdIncome(inUSD) Living

Situation

0-100 Livesalone

100-250 LiveswithSpousealone

1250-500 LiveswithSpouseandChildren

1501-1500 LivesinanursingHome

1501-3000 LiveswithExtendedFamily
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EthnicGroup: LanguagesSpoken:

Yoruba: Igbo: Hausa: Others:_______English Yoruba Hausa

Igbo Others:________

Contact:Spouse,NextofKinorFriend.

Surname:_____________________________ Other Names:

__________________________Telephone:___________________________

(B)LaboratoryResults

1.FBC

PackedCellVolume%……………………………

WhiteCellCount(mm)…………………….

Platelets(x10/min)…………………………….

WhiteBloodCelldifferentials(%)

Neutrophils Lymphocyte Monocyte

Eosinophils

Basophil

2.REDCELLINDICES 3.ELECTROLYTE 4.GLYCEMICINDEX

RBC______________ Sodium:______________ Random

Glucose________

HGB______________ Potassium:______________ Fasting

Glucose:__________

HCT:______________ Urea______________ HBAIc______________

MCV______________ Creatinine:______________ 2HPP:______________
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MCH:______________ Bicarbonate______________

MCHC:______________ Chloride:______________

RDW______________

5.PLATELETINDICES 6.LIPIDPROFILE

PLT_______________ Triglyceride:_______________

MPV:_______________ TotalCholesterol:_______________

PCT:_______________ LDL-Cholesterol:_______________

PDW:_______________ HDL-Cholesterol:_______________

LDL/HDLRatio:_______________

STROKEVERIFICATION

1.CT: Yes No 2.MRI: Yes

No

3.Angiography: Yes No

4.TIMINIGOFFIRSTSCANAFTERONSETSYMPTOMS(HRS/DAYS/WEEKS)

0-24hrs 24-48hrs 48-72hrs 72hn-1wk

1wk-2wks

5.STROKESUBTYPE(WITHRESULTOFBRAINCT/MRISCAN)

Iscemic Haemorrhagic Both
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6.STROKELOCATION:

ACA MCA PCA WATERSED

7.SMASHU:

i).Structural; Yes No Notapplicable

ii).Medication

Related:

Yes No Notapplicable

iii)Angiopathy: Yes No Notapplicable

iv) Systemic

Disease:

Yes No Notapplicable

v)Hypertension: Yes No Notapplicable

vi)Undetermined Yes No Notapplicable

8.INTRACEREBRALHAEMORRHAGESCORE(ICHSCORE):

1.IntracerebralGlasgowComaScale:1.(13-15) 2.(5-12) 3.(3-4)

2.IntracerebralHaemorrhageVolume:1->30 0=30

3.IntraventricularHaemorrhage:0=No 1=Yes

4.IntracerebralHaemorrhageAge:0=<80 1=>80.

5.Infratentorialorigin:Yes No

6.TotalScore:_________________

7.Volume:____________________

OCSPCLASSIFICATION

a)TACI b)PACI c)POCI d)LACI e)Notapplicable



166

10.TOAST

Smallvessel: Yes No Notapplicable

Largevessel: Yes No Notapplicable

Cardioembolism: Yes No Notapplicable

Undetermined Yes No Notapplicable

Determined Yes No Notapplicable

11.HYPERACUTEISCHAMICCHANGES:

1.HyperdenseMiddleArtery Yes No Notapplicable

2.DotSign Yes No Notapplicable

3.LossofGrayWhiteMatter

Differentiation

Yes No Notapplicable

4.LossofInsularRibon: Yes No Notapplicable

5. Loss of Basal Ganglia

Outline or Obstruction of

Lentiform Nucleus:

Yes No Notapplicable

12.OTHERFINDINGS

6.MassEffect: Yes No Notapplicable

7.Ventricular

Effacement:

Yes No Notapplicable

8.SulcaEffacement Yes No Notapplicable

9.Mid-lineShift Yes No Notapplicable

10.UncalHerniation: Yes No Notapplicable

13.CerebralAtrophy: Yes No Notapplicable
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i)Peripheral: Yes No Notapplicable

ii)Central: Yes No Notapplicable

in)Periventricular: Yes No Notapplicable

iv)Tumor: Yes No Notapplicable
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20.CT

1.StrokeLocation A)Cortical B)Cortical-Subcortical

C)Subcortical

2.StrokeType A)Ischemic B)Hemorrhagic

3.StrokeCirculation

i)AnteriorCerebralArtery Yes No

ii)MiddleCerebralArtery Yes No

iii)PosteriorCerebralArtery Yes No

4.SubarachnoidHaemorrhage Yes No

i)Perimesenchphalic Yes No

ii)Basal Yes No

ii)Cistern Yes No

iv)Sylvian Yes No

5.StrokeHemisphere (A)Right (B)Left (C)Bilateral

6.AgeofInfarct (A)Acute (B)Subacute (C)Cronic

7.SizeofStroke:_______________ Yes No

8.StrokeVolume:_______________ Yes No

9.IntraventricularExtension Yes No

10.BasalGanglia Yes No

a)Caudate Yes No

b)Lentiform Yes No

LobarInvolvement: Yes No

11.FrontalLobe Yes No

12.ParietalLobe Yes No
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13.TemporalLobe Yes No

14.OccipitalLobe Yes No

15.InternalCapsule Yes No

16.Thalamus Yes No

17.Cerebellum Yes No

18.Brainstem Yes No

i)Pons Yes No

ii)Midbrain Yes No

14.TREATMENTBEFORESTROKE

1)Anti-Hypertensive: Yes No

a)Calcium ChannelBlocker Yes No

b)ACEInhibitor Yes No

c)AngiotensinReceptorBlocker(ARB) Yes No

d)BetaBlockers Yes No

e)AlphaMethylDopa Yes No

f)Diuretics Yes No

i)Potassium SparingDiuretics Yes No

ii)ThiazideandThiazide-like Yes No

iii)LoopDiuretics Yes No

g)Alpha1AdrenergicBlockers Yes No

II)Others:

a)Antiplatelet: Yes No

IfYes; A)Aspirin B)Clopidogrel C)Dipyridamole
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b)Anticoagulant Yes No

IfYes; A)Warfarin B)Dabiatran C)Rivaroxaban D)Heparin

c.Antidiabetic Yes No

IfYes; A)Insulin B) Oral

Hypoglycemia

C)Dipyridamole

d.Antioxidant Yes No

e.Physiotherapy Yes No

f.SpeechTherapy Yes No

g.Statin Yes No

h.Mannitol Yes No

i.Steroids Yes No

j.Antidepressant Yes No
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14.TREATMENTAFTERSTROKE

1)Anti-Hypertensive: Yes No

a)Calcium ChannelBlocker Yes No

b)ACEInhibitor Yes No

c)AngiotensinReceptorBlocker(ARB) Yes No

d)BetaBlockers Yes No

e)AlphaMethylDopa Yes No

f)Diuretics Yes No

i)Potassium SparingDiuretics Yes No

ii)ThiazideandThiazide-like Yes No

iii)LoopDiuretics Yes No

g)Alpha1AdrenergicBlockers Yes No

II)Others:

a)Antiplatelet: Yes No

IfYes; A)Aspirin B)Clopidogrel C)Dipyridamole

b)Anticoagulant Yes No

IfYes; A)Warfarin B)Dabiatran C)Rivaroxaban D)Heparin

c.Antidiabetic Yes No

IfYes; A)Insulin B) Oral

Hypoglycemia

C)Dipyridamole

d.Antioxidant Yes No

e.Physiotherapy Yes No

f.SpeechTherapy Yes No

g.Statin Yes No
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h.Mannitol Yes No

i.Steroids Yes No

j.Antidepressant Yes No

15.COMPLICATIONS:

RaisedICP Yes No

AspirationPneumonia Yes No

DeepVenousTrombosis Yes No

Arrytmias Yes No

Seizuredisorder Yes No

PTE Yes No

UTI Yes No

PressureUlcers Yes No

Depression Yes No

Dementia Yes No

Parkinsonism Yes No

16.DISCHAREDINFORMATION

DateofAdmission________________________

DateofDischarge_________________________
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1.CLINICALCHARACTERISTICS

Presentatio

n

24

hrs

72

hrs

7day

s

14days 1

mont

h

3

month

s

6

month

s

9

month

s

12

month

s

NIHSS

MRS

BARTHEL

INDEX

Systolic

blood

pressure

Diastolic

blood

pressure
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5.VascularRiskFactorsAssessment

Patient'sMedicalHistory

Haveyoubeendiagnosedwith?

Hypertension YesNo Donotknow ChronickidneydiseaseYesNo

Donotknow

DiabetesMellitus YesNo Donotknow Heartdisease YesNo

Donotknow

Hyperlipidemia YesNo Donotknow TIA YesNo

Donotknow

Stroke YesNo Donotknow Cancer YesNo

Donotknow

Migraine YesNo Donotknow HIV YesNo

Donotknow

Neckinjury YesNo Donotknow Obesity YesNo Do

notknow

NeckManipulationYesNo Donotknow TB YesNo

Donotknow

RecurretmiscarriageYesNo Donotknow Haemoglobinopathy

YesNoDonotknow

Sleepdisorders YesNo Donotknow Alcohol YesNo

Donotknow

Chronicbronchitis YesNoDonotknow Bronchitis YesNo

Donotknow

Acutefibrileillnesswithinthepast YesNoDonotknow Others

(specify)¬¬¬_____________
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4wks

Anydentalproblem inthelastone YesNoDonotknow

year?

Smoking YesNoDonotknow

IfYes Painfulteeth YesNoDonotknow PainfulgumsYesNo

Donotknow

Stressinthelast2weeks YesNoDonotknow Lostteeth Yes

NoDonotknow

Depressioninthelast4weeksYesNoDonotknow

UseofOCP(forwomen) YesNoDonotknow
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6.SEIZURECHARACTERISTICS

Presentation 24Hours 72Hours 14Days 21Days 1months 3months 6months 9months 1year

Seizure Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No

Focalonset

Generalized

onset

Focalto

Bilateral

tonicclonic

Unknown

onset

Motor

involvement
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16.EPILEPSYCHARACTERISTICS

A)None B)Focal C)

Generalized

D)Combine E)Unknown

17.MEDICATION

i)Carbamazepine ii)Levetiracetam iii)

Phenobarbitone

iv) Sodium

Vaporate

v)Oxcarbazepine vi)Topiramate vii)Phenytoin viii)Gabapentin

ix)Lamotrigine x)NotApplicable

15.EEGCHARACTERISTICS

1.Background

a)Beta b)Alpha c)Theta d)Delta e) Intermixed

Fast

f)Intermixed

Slow

2.Frequency

a)Fast b)Slow

3.Slowing

a)Nil b)Generalized c)Focal f)Intermittent

4.Epileptiform

a)Nil b)Focal c)Generalized f)Focal-

Generalized
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5.Periodic Epileptiform

Pattern

Yes No

COGNITIVESCREENINGINSTRUMENTFORDEMENTIA

ScoreAt

1Month

ScoreAt3

Month

ScoreAt6

Month

ScoreAt9

Month

ScoreAt1

Year

LANGUAGE

1.LanguageExpression

Naming /7 /7 /7 /7 /7

Definition /5 /5 /5 /5 /5

Repetition /1 /1 /1 /1 /1

Fluency /5 /5 /5 /5 /5

LanguageExpressiontotal

score

/18 /18 /18 /18 /18

2.LanguageComprehension /5 /5 /5 /5 /5

3.TotalLanguageScore /23 /23 /23 /23 /23

B.Memory

1.Registration /4 /4 /4 /4 /4

2.DelayedRecall /2 /2 /2 /2 /2

3.MemoryShortTest

(ImmediateRecall)

/6 /6 /6 /6 /6

4.Semantic /9 /9 /9 /9 /9

TotalMemoryScore /21 /21 /21 /21 /21

C.AttentionandCalculation /8 /8 /8 /8 /8

D.Orientation

Time /4 /4 /4 /4 /4

Place /6 /6 /6 /6 /6

OrientationTotalSore /10 /10 /10 /10 /10

E.PRAXIS/StickDesign

assessement

1.Square /3 /3 /3 /3 /3

2.Trianglewithleg /3 /3 /3 /3 /3
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3.Chevron /3 /3 /3 /3 /3

4.Rake /3 /3 /3 /3 /3

PRAXISTOTALSCORE /12 /12 /12 /12 /12

OVERALLTOTALSCORE /74 /74 /74 /74 /74

APPENDIXIII

ETHICALAPPROVAL
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APPENDIXIIIB

ETHICALAPPROVAL
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APPENDIXIIIC

ETHICALAPPROVALS
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APPENDIXIIID

ETHICALAPPROVAL
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APPENDIXIV

SAMPLESOFELECTROENCEPHALOGRAPHY

PlateI:NormalEEGwithalphabackground
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PlateII:Focalepileptiform dischargesonEEG
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PlateIII:Focalepileptiform dischargesonEEG
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PlateV:Generalizedepileptiform dischargesonEEG
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PlateV:Generalizedepileptiform dischargesonEEG
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PlateVI:GeneralizedslowingonEEG
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APPENDIXV

SAMPLESOFCRANIALCOMPUTEDTOMOGRAPHYANDBRAINMAGNETIC

RESONANCEIMAGING

PlateVII:BrainCTofanextensivehypointensityinMiddleCerebralArterywith

corticalinvolvement
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PlateVIII:Multiplelacunarinfarctandperiventricularwhitematterchangeson

flairsectorofMRI
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PlateIX:SubduralhematomaonMRI
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PlateX:Aputaminalbleed
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Platexi:Anextensivehyperintensityinthalomoganglionicareawithmass

effect
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APPENDICVI

FEDERALMEDICALCENTERABEOKUTA
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4.32 Socio-biologicalCharacteristics of140 Stroke Patients with Stroke

Induced Seizure and Stroke Induced EpilepsyTreated atFederalMedical

CentreAbeokutaforaperiodoftwoyears

Ofthe140strokepatientsrecruitedfrom FMCA,88(62.9%)weremaleswhile

52(37.1%)were females.A totalof101(72%)had ischemic stroke while

39(28%)had hemorrhagic stroke.A totalof41(29%)developed seizure

disorderfollowingstroke.Ofthe101participantswithischemicstroke,27(27%)

developed seizures whereas seizure was recorded among 14 ofthe 39

individualswhohadhemorrhagicstroke,(27%vs36%).

Furthermore,99(70.7%)oftheparticipantshadnoseizure,ofthe41patients

thatdevelopedseizure14(10%),14(10%),and13(9.3%)hadseizuresonly,

seizuretoepilepsyandepilepsyonlyrespectively.
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Figure15:Strokeclassificationbasedontypeamong140cohortsTreatedat

FederalMedicalCentreAbeokutainSouthWesternNigeriaforaperiodoftwoyears
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Figure4.16:StrokeclassificationbasedonSeizureOccurrence/presenceof
SeizureamongPost-StrokeSeizureandNSISPatientsTreatedatFederal
MedicalCentreAbeokutainSouthWesternNigeriaforaperiodoftwoyears
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Figure4.17:TheFrequencyofHaemorrhagicStrokeParticipantswithStroke

InducedSeizureandNon-StrokeInducedSeizureTreatedatFederalMedical

CentreAbeokutainSouthWesternNigeriaforaperiodoftwoyears



199

Figure4.18:TheFrequencyofIschaemicStrokeParticipantswithStroke

InducedSeizureandNon-StrokeInducedSeizureTreatedatFederalMedical

CentreAbeokutainSouthWesternNigeriaforaperiodoftwoyears
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Figure4.19:FrequencyofSeizureandEpilepsyamongStrokePatientsTreated

atFederalMedicalCentreAbeokutainSouthWesternNigeriaforaperiodof

twoyears.
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4.33ComparisonofClinicalcharacteristicsofStrokeSurvivorswithorwithout

SeizuretreatedatFederalMedicalCentre,Abeokuta(FMCA)foraperiodof

twoyears.

Patterns ofstroke location revealed thatthere were highernumberof

participantswithischemicstrokeatfrontallobe[46(45.5%)vs7(17.9%);p

≤0.003],parietallobe[59(58.4%)vs3(7.7%);p<0.001],andlowernumberof

participantsatinternalcapsule[6(6.1%)vs7(18.9%);p≤0.023]andthalamus

[6(5.9%)vs 13(33.3%);p <0.001]respectivelycompared to haemorrhagic

stroke.

MajorityoftheparticipantshadstrokeintheMCAregionwith73(72.3%)as

ischemicand14(35.9%)ashaemorrhagic(p<0.001).Amongparticipantswith

PCA,10(9.9%)wereischaemicwhile20(51.3%)werehaemorrhagicstroke(p

<0.001).

Theuseofantihypertensiveswasseenamong54(53.5%)ischaemicstroke

cohortand 29(74.4%)among haemorrhagic stroke cohortand this was

statisticallysignificant(p ≤0.024).Themedianstrokesizewas6.16±6.73

amongischaemicstrokecohortand10.43±6.81amonghaemorrhagicstroke

cohortwhichisstatisticallysignificant(p≤0.001).
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Table4.36:ComparisonofClinicalcharacteristicsamong346Participants

withIschaemicandHaemorrhagicTreatedatFederalMedicalCentreAbeokuta

inSouthWesternNigeriaforaperiodoftwoyears

Variables Ischaemic

n=101

Haemorrhagi

c

n=39

Total

N=140

x
2

Value p

Value

A.ClinicalCharacteristics

Gendern(%)

Male

Female
63(62.4)

38(37.6)

25(64.1)

14(35.9)

88(62.9)

52(37.1)
0.036 0.850

NIHSSatPresentation

Mean±SD

17.76±10.19 21.03±9.61 -1.725 0.087

StrokeSeverityn(%)

Minorstroke

Moderatestroke

Moderatetosevere

Severestroke

14(14.3)

29(29.6)

13(13.3)

42(42.9)

1(2.7)

11(29.7)

9(24.3)

16(43.2)

15(11.1)

40(29.6)

22(16.3)

58(43.0)

5.260 0.154

Strokesizemedian

(range)

6.16±6.73 10.43±6.81 -3.349 0.001

*

Hypertensiven(%)

Anti-hypertensiven(%)

69(70.4)

54(53.5)

35(89.7)

29(74.4)

104(75.9)

83(59.3)

5.704

5.088

0.017

*

0.024

*

Diabeticsn(%)

Anti-diabeticsn(%)

19(19.4)

14(13.9)

7(17.9)

2(5.1)

26(19.0)

16(11.4)

0.038

2.120

0.846

0.145

Statinn(%) 44(43.6) 9(23.1) 53(37.9) 5.020 0.025

*

Masseffectn(%) 7(6.9) 26(66.7) 33(23.6) 55.730 0.000

*

Largeartery 31(30.7) 2(100.0) 33(32.0) 4.326 0.038
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atherosclerosisn(%) *

RaisedICPn(%) 22(21.8) 14(35.9) 36(25.7) 2.935 0.087

Aspirationpneumonia

n(%)

20(19.8) 5(12.8) 25(17.9) 0.935 0.334

PTEn(%) 6(5.9) 0(0.0) 6(4.3) 2.421 0.120

B.Location

Basalganglian(%)

Caudate

Lentiform

3(3.0)

6(5.9)

2(5.1)

9(23.1)

5(3.6)

15(10.7)

0.380

8.637

0.537

0.003

*

LobarInvolvementn(%)

FrontalLobe

ParietalLobe

TemporalLobe

OccipitalLobe

46(45.5)

59(58.4)

17(17.0)

8(7.9)

7(17.9)

3(7.7)

2(5.1)

3(7.7)

53(37.9)

62(44.3)

19(13.7)

11(7.9)

9.108

29.339

3.351

0.002

0.003

*

0.000

*

0.067

0.964

Subcorticaln(%)

InternalCapsule

Thalamus

6(6.1)

6(5.9)

7(18.9)

13(33.3)

13(9.6)

19(13.6)

5.151

17.999

0.023

*

0.000

*

Infratentorialn(%)

Cerebellum

Brainstem

Pons

Midbrain

5(5.0)

6(5.9)

6(5.9)

2(5.1)

1(2.6)

1(2.6)

7(5.0)

7(5.0)

7(5.0)

0.002

0.675

0.675

0.966

0.411

0.411

CorticalInvolvementn(%)

Cortical

Nocortical

26(25.7)

75(74.3)

6(15.4)

33(84.6)

32(22.9)

108(77.1)

1.712 0.191
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Agegrouped

36-70

71-95

74(73.3)

27(26.7)

33(84.6)

6(15.4)

107(76.4)

33(23.6)

2.101 0.156

C.ArterialTerritory

ACAn(%)

MCAn(%)

PCAn(%)

19(18.8)

73(72.3)

10(9.9)

5(12.8)

14(35.9)

20(51.3)

24(17.1)

87(62.1)

30(21.4)

0.711

15.828

28.616

0.399

0.000

*

0.000

*

NIHSS–NationalInstituteofHealthStrokeScaleScorePTE:Pulmonary
Thromboembolism,ICP:IntracranialPressure,ACA:AnteriorCerebralArtery,
MCA:MiddleCerebralArtery,PCA:PosteriorCerebralArtery,*p<0.05
comparingischaemicandhaemorrhagic
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4.34MortalityRateAmong140ParticipantsTreatedatFederalMedicalCentre,

Abeokuta(FMCA)foraperiodoftwoyears.

Themortalityrateamongstrokecohortwas12.1%,29.3%,29.3%,32.9%,34.3%,

and36.4%at7days,1month,3months,6months,12months,and24months,

respectively.Furthermore,mortalityratewashigheramonghemorrhagic

strokecohortcomparedtoischemicstrokecohortfrom 7daysto24months

andthesewereconsistentlystatisticallysignificant.
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Table37:MortalityRateAmong140ParticipantsTreatedatFederalMedical
Centre,Abeokuta(FMCA)foraperiodoftwoyears.

Variables 7days 1months 3months 6months 12month

s

24months

StrokePatientn(%) 17(12.1) 41(29.3) 41(29.3) 46(32.9) 48(34.3) 51(36.4)

Ischaemicn(%)

Haemorrhagicn(%)

9(8.9)

8(20.5)

25(24.8)

16(41.0)

25(24.8)

16(41.0)

27(26.1)

19(48.7)

29(28.7)

19(48.7)

32(31.7)

19(48.7)

SISn(%) 6(14.6) 14(34.1) 14(34.1) 16(39.0) 16(39.0) 17(41.5)

Seizuretype

ISPWSn(%)

HSPWSn(%)

1(3.7)

5(35.7)

6(22.2)

8(57.1)

6922.2)

8(57.1)

7(25.9)

9(64.3)

7(25.9)

9(64.0)

8(29.6)

9(64.0)

SIS – StrokeInduced Seizures ISCH-IschaemicStrokePatientswith

Seizures HSPWSHaemorrhagicStrokePatientswithSeizures
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4.35:ComparisonofSociodemographicClinicalCharacteristicsamong27

IschaemicStrokePatientsand14HaemorrhagicStrokePatientswithStroke

InducedEpilepsy

Among41patientsthatdevelopedSIE,25(61%)weremalesand16(39%)were

females.Therewere27(65.9%)ischemicand14(34.1%)haemorrhagicstroke

participantsthatdevelopedSIE.ThemeanageofparticipantswithSIEamong

ischemicstrokepatientsis67.41±11.96comparedtoavalueof57.29±12.15

amonghaemorrhagicstrokepatientwithSIEandthisattainedasignificant

level(p≤0.015).Themeanstrokevolumeamongparticipantswithischaemic

strokewithSIEis18.17(12.90)comparedtothevalueof27.29(10.16)among

thosewithhaemorrhagicstrokewithSIEandthiswassignificant(p≤0.027).

Ofthe27(65.9%)withMCAstrokewithSIE,majority21(77.8%)wereischemic

comparedto6(42.9%)ofhaemorrhagicstrokepatientswhichwasstatistically

significant(p≤0.025).AmongthosewithPCAstrokewithSIE,0(0.0%)were

ischaemiccomparedto6(42.9%)thathadhaemorrhagicstroke,andthiswas

significant(p≤0.001).Amongthe41patientswithSIE,thefrequencyofstatin

usagewas19(70.4%)amongischemiccohortscomparedto3(21.4%)among

haemorrhagicstrokepatientsandthiswassignificant(p≤0.003).

Furthermore,thepresenceofmasseffectwasmoreamonghaemorrhagic

cohorts8(57.1%)comparedto3(11.1%)amongischaemiccohorts(p≤0.002).
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Table38:ComparisonofSociodemographicClinicalCharacteristicsamong27
IschaemicStrokePatientsand14HaemorrhagicStrokePatientswithStroke
InducedEpilepsy

Variables ISPWSn=27 HMPWSn=14 x
2

value pvalue

Gendern(%)

Male

Female

17(63.0)

10(37.0)

8(57.1)

6(42.9)

0.131 0.717

AgeMean(SD) 67.41±11.96 57.29±12.15 2.556 0.015

StrokesizeMedian

(Range)

7.26(6.29) 11.21(9.00) -1.645 0.108

Strokevolumecm
3

Median

(Range)

18.17(12.90) 27.29(10.16) -2.297 0.027*

Corticalinvolvementn(%)

Cortical

Nocortical

12(44.4)

15(55.6)

4(28.6)

10(71.4)

0.976 0.323

Hypertensiven(%) 17(70.8) 14(100.0) 5.005 0.025*

Diabeticsn(%) 7(29.2) 3(21.4) 0.273 0.601

ACAn(%) 6(22.2) 2(14.3) 0.370 0.543

MCAn(%) 21(77.8) 6(42.9) 5.000 0.025*

PCAn(%) 0(0.0) 6(42.9) 13.555 <0.001*

Antihypertensiven(%) 19(70.4) 11(78.6) 0.326 0.574

Anti-diabeticsn(%) 5(18.5) 1(7.1) 0.955 0.328

Statinn(%) 19(70.4) 3(21.4) 8.881 0.003*

Masseffectn(%) 3(11.1) 8(57.1) 9.951 0.002*

Largeartery

atherosclerosisn(%)

10(37.0) 2(100.0) 3.043 0.081

ACA:AnteriorCerebralArtery,MCA:MiddleCerebralArtery,PCA:Posterior
CerebralArtery,PTE:PulmonaryThromboembolism,UTI:UrinaryTract
Infection,ICP:IntracranialPressure,ISPWS:IschaemicStrokePatientswith
Seizures,HSPWS:HaemorrhagicStrokePatientswithSeizures,*p<0.05
comparingISPWSandHMPWS
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4.36ComparisonofSocio-biologicalCharacteristicsbetweenParticipantswith

IschemicStrokewithorwithoutseizuretreatedatFederalMedicalCentre,

Abeokutaoveraperiodoftwoyears.

Ofthe101(72%)participantswithischemicstroke,27(27%)hadSIS/SIEwith

17(63.0%)malesand10(37.0%)females.19(70.4%)ofischemicSIS/SIEused

antihypertensive while 35(47.3%)ofischemic NSIS used antihypertensive

(p≤0.040).Concerninguseofstatin,19(70.4%)ofischemicSIS/SIEusedstatin

while25(33.8%)ofischemicNSISusedstatin(p≤0.001).Again,presenceof

corticalinvolvementofcranialCTwashigher12(44.4%)intheischemicstroke

patientswithSIS/SIEcomparedto14(18.9%)NSIE(p≤0.009).Themeanageof

ischemic stroke patients with SIS/SIE was 67.41±11.96 compared to

61.58±9.74 among ischemic cohortwith NSIS and this was statistically

significant(p≤0.014).

Furthermore,therewasasignificantdifferencebetweenischemiccohortwith

SIS/SIEandNSISwithregardstoraisedICP(p≤0.025)andPTE(p≤0.023).
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Table39:ComparisonofSocio-biologicalCharacteristicsbetweenParticipants
withIschemicStrokewithorwithoutseizuretreatedatFederalMedicalCentre,
Abeokutaoveraperiodoftwoyears.

Variablen(%) SIS/SIEn=27 NSISn=74 Statistics p-value

Gender

Male

Female
17(63.0)

10(37.0)

46(62.2)

28(37.8)

0.005 0.941

Masseffect 3(11.1) 4(5.4) 0.999 0.318

Antihypertensive 19(70.4) 35(47.3) 4.233 0.040*

Anti-diabetics 5(18.5) 9(12.2) 0.669 0.413

Statin 19(70.4) 25(33.8) 10.770 0.001*

RaisedICP 10(37.0) 12(16.2) 5.033 0.025*

Aspirationpneumonia 5(18.5) 15(20.3) 0.038 0.845

PTE 4(14.8) 2(2.7) 5.194 0.023*

UTI 6(22.2) 11(14.9) 0.765 0.382

Hypertension 17(70.8) 52(70.3) 0.003 0.958

Diabetesmellitus 7(29.2) 12(16.2) 1.945 0.163

Sleepdisorder 3(12.5) 2(2.7) 3.593 0.058

Corticalinvolvement

Cortical

Notcortical
12(44.4)

15(55.6)

14(18.9)

60(81.1)

6.743 0.009*

ACAn(%) 6(22.2) 13(17.6) 0.281 0.596

MCAn(%) 21(77.8) 52(70.3) 0.556 0.456

PCAn(%) 0(0.0) 10(13.5) 4.050 0.044*

AGEMean(SD) 67.41±11.96 61.58±9.74 2.499 0.014*

NIHSS0Mean(SD 18.59±10.49 17.46±10.1 0.493 0.623
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4

Strokesize 6.00(29.00) 3.00(39.00) 0.999 0.325

Strokevolume 18.00(39.00) 6.00(59.00) 1.575 0.118

SIS:StrokeInducedSeizurePatients,NSIS:Non-StrokeInducedSeizures,ACA:Anterior
CerebralArtery,MCA:MiddleCerebralArtery,PCA:PosteriorCerebralArtery,IVH:
IntraventricularHaemorrhage,NIHSS:NationalInstituteHealthStrokeScaleScore*p<0.05
comparingSIS/SIEandNSIS

Table40:ComparisonofSocio-biologicalCharacteristicsbetweenParticipants
withIschemicStrokewithorwithoutseizuretreatedatFederalMedicalCentre,
Abeokutaoveraperiodoftwoyears.

Variablen(%) SIS/SIE

n=27(26.7)

NSIS

n=74(73.3)

Statistics p-value

Background

Alpha

Theta

Delta

Intermixedfast

6(22.2)

12(44.4)

9(33.3)

0(0.0)

26(35.1)

30(40.5)

17(23.0)

1(1.4)

2.303 0.512

Slowing

Focal

Generalized

Intermittent

No

1(3.7)

10(37.0)

10(37.)

6(22.2)

0(0.0)

17(23.0)

23(31.1)

34(45.9)

7.230 0.065

SIS:StrokeInducedSeizure,NSIS:Non-StrokeInducedSeizures
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4.37:ComparisonofSocio-biologicalCharacteristicsbetweenparticipants

withHemorrhagicStrokewithorwithoutSeizuretreatedatFederalMedical

Centre,Abeokuta(FMCA)overtheperiodoftwoyears.

Ofthe39participantswithhemorrhagicstroke,14(36%)hadSIS/SIEwhile

25(64%)hadNSIS.Ofthe14hemorrhagiccohortwithSIS/SIE,8(57.1%)were

malescomparedto6(42.9%)femaleswhilehemorrhagiccohortwithNSIS

comprised17(68.0%)malesand8(32.0%)females.
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Table41:ComparisonofSocio-biologicalCharacteristicsbetweenparticipants
withHemorrhagicStrokewithorwithoutSeizuretreatedatFederalMedical
Centre,Abeokuta(FMCA)overtheperiodoftwoyears.

Variablen(%) SIS/SIEn=14 NSISn=25 Statistics p-value

Gender

Male

Female
8(57.1)

6(42.9)

17(68.0)

8(32.0)

0.460 0.498

Masseffect 8(57.1) 18(72.0) 0.891 0.345

Antihypertensive 11(78.6) 18(72.0) 0.203 0.652

Anti-diabetics 1(7.1) 1(4.0) 0.182 0.669

Statin 3(21.4) 6(24.0) 0.033 0.855

RaisedICP 5(35.7) 9(36.0) 0.000 0.986

Aspirationpneumonia 1(7.1) 4(16.0) 0.630 0.427

Hypertension 14(100.0) 21(84.0) 2.496 0.114

Diabetesmellitus 3(21.4) 4(16.0) 0.180 0.672

Corticalinvolvement

Cortical

Notcortical
4(28.6)

10(71.4)

2(8.0)

23(92.0)

2.917 0.088

ACAn(%) 2(14.3) 3(12.0) 0.042 0.838

MCAn(%) 6(42.9) 8(32.0) 0.460 0.498

PCAn(%) 6(42.9) 14(56.0) 0.620 0.431

AGEMean(SD) 57.29±12.15 59.80±10.2

4

-0.688 0.496

NIHSS0Mean(SD 23.93±11.91 19.40±7.85 1.432 0.161

Strokesize 10.00(28.00) 8.00(22.40) 0.536 0.595

Strokevolume 28.00(32.00) 20.00(50.0

0)

0.499 0.621
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SIS:StrokeInducedSeizure,NSIS:Non-StrokeInducedSeizures,ACA:Anterior
CerebralArtery,MCA:MiddleCerebralArtery,PCA:PosteriorCerebralArtery,
IVH:IntraventricularHaemorrhage,NIHSS:NationalInstituteHealthStroke
ScaleScore*p<0.05comparingSIS/SIEandNSIS
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4.38:ComparisonofSocio-biologicalCharacteristicsandMortalityRate

among99withNonStrokeInducedSeizureand41StrokeInducedEpilepsy

(14Seizureonly,14SeizurestoEpilepsy,and13Epilepsyonlycohorts)treated

atFederalMedicalCentre,Abeokuta(FMCA)overaperiodoftwoyears.

Ofthe140participantsrecruited,99(70.7%)hadNSISwhile41(29.3%)hadSIS.

Ofthe41(29.3%)withSIS,14(10%)hadseizureonly,14(10%)hadseizurethat

progresstoepilepsy,and13(9.3%)hadepilepsyonlyafterstroke.

There was a statistically lowermean size [5.00(39.00)vs 12.00(29.00);

p≤0.011]andhigherventriculareffacement[9(9.1%)vs5(25.7%);p≤0.015]

respectivelyintheNSIScomparedtoseizureonlygroup.Therewasahigher

frequencyofsleepdisorder[2(2.0%)vs0(0.0%);p≤0.001].Consistently,MR

washigherintheNSISgroupcomparedtoseizuresonlygroupat1month

[11(11.1%)vs5(35.7%);p≤0.023]and 12 months[32(32.3%)vs9(64.3%);

p≤0.016].
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 Variablesn(%) None
N=99

Seizures
N=14

Seizuresto
Epilepsy
N=14

Epilepsy
N=13

P1

Value
P2

Value
P3

Value

Gender
Male
Female 63(63.6)

36(36.4)

6(42.9)

8(57.1)

8(57.1)

6(42.9)

11(84.6)

2(15.40

0.154 0.136 0.133

Stroketype
Ischemic
Hemorrhagic 74(74.7)

25(25.3)

7(50.0)

7(50.0)

10(71.4)

4(28.6)

10(76.9)

3(23.1)

0.272 0.054 0.0865

Age(Mean±SD) 61.13±9.8
5

64.64±13.0
8

60.43±14.0
1

67.00±11.2
1

0.210 0.234 0.049*

NIHSS0,
Mean(SD)

17.95±9.6
1

24.86±12.9
3

19.14±9.91 17.00±9.43 0.104 0.018* 0.738

Size,
Median(range)

5.00(39.00
)

12.00(29.0
0)

7.00(13.00
)

4.00(11.00
)

0.011* 0.004* 0.363

Volumeincm
3

Median(range)

10.00(59.0
)

30.00(39.0
0)

20.00(32.5
0)

18.00(34.5
0)

0.117 0.025* 0.768

Masseffects 22(22.2) 7(50.0) 3(21.4) 1(7.7) 0.061 0.026* 0.223

Ventricular
effacement

9(9.1) 5(25.7) 2(14.3) 0(0.0) 0.015* 0.005* 0.257

RaisedICP 21(21.2) 6(42.9) 4(28.6) 5(38.5) 0.224 0.075 0.166

Hypertension 73(73.7) 11(100.0) 10(71.4) 10(76.9) 0.272 0.052 0.805

Diabetes 16(16.2) 3(27.3) 4(28.6) 3(23.1) 0.576 0.355 0.532

Sleepdisorder 2(2.0) 0(0.0) 0(0.0) 3(23.1) 0.001* 0.634 0.001*

1monthmortality 11(11.1) 5(35.7) 1(7.1) 0(0.0) 0.023* 0.005* 0.125

3monthsmortality 27(27.3) 9(64.3) 4(28.6) 1(7.7) 0.010* 0.005* 0.125

6monthsmortality 30(30.3) 9(64.3) 6(42.9) 1(7.7) 0.012* 0.012* 0.087

12months 32(32.3) 9(64.3) 6(42.9) 1(7.7) 0.016* 0.020* 0.067
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Table42:ComparisonofSocio-biologicalCharacteristicsandMortalityRate

among99withNonStrokeInducedSeizureand41StrokeInducedEpilepsy

(14Seizureonly,14SeizurestoEpilepsy,and13Epilepsyonlycohorts)treated

atFederalMedicalCentre,Abeokuta(FMCA)overaperiodoftwoyears.

NIHSS:NationalInstituteHealthStrokeScaleScore*p<0.05,p1:comparisonof

none,seizures,seizurestoepilepsyandepilepsy,p2:noneversusseizuresonly,

p3:noneversusepilepsyonly.

mortality
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4.39:PatternsofMortalityamong140StrokePatientsTreatedatFederal

MedicalCentre,Abeokuta(FMCA)overaperiodoftwoyears.

Ofthe140participants,101(72%)hadischaemicstrokewhile39(28%)had

haemorrhagicstroke.However,outofthe101 ischaemicstrokepatients,

63(62.4%)weremalesand38(37.6%)werefemales.Furthermore,ofthe39

haemorrhagicstrokepatients,25(64.1%)weremalesand 14(35.9%)were

females.Themortalityrateamongstrokecohortwas12.1%,29.3%,29.3%,

32.9%,34.3%,and36.4%at7days,1month,3months,6months,12months,

and 24 months,respectively.Furthermore,ofthe39 haemorrhagicstroke

patients,20.5%,41.0%,41.0%,48.7%,48.7%,and48.7%diedby7days,1month,

3months,6months,12months,and24months,respectively.Ontheother

hand,8.9%,24.8%,24.8%,26.1%,28.7%,and31.7%diedintheischaemicgroup.

TherewerehigherM:F[60(67.4%)vs29(32.6%)],lowermeanage[59.99±9.80

vs65.39±11.77;p≤0.004],higherhaemorrhagicdeath
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Table43:PatternsofMortalityamong140StrokePatientsTreatedatFederal
MedicalCentre,Abeokuta(FMCA)overaperiodoftwoyears

*p<0.05comparingdeadandalive,SD-StandardDeviation,NIHSS-National

InstituteofHealthStrokeScale,ACA-AnteriorCerebralArtery,MCA-Middle

CerebralArtery,PCA-PosteriorCerebralArtery,0:Readingatpresentation

Variablen(%) Alive Dead Statistic

s

pvalue

Gender

Male

Female
60(67.4)

29(32.60

28(54.9)

23(45.1)

2.175 0.140

Age(Mean±SD) 59.99±9.80 65.39±11.77 -2.915 0.004*

Hypertension 63(73.3) 41(80.4) 0.892 0.345

Diabeticsmellitus 16(18.6) 10(19.6) 0.021 0.885

Hyperlipidemia 13(15.1) 9(17.6) 0.152 0.697

ChronickidneyDisease 2(2.3) 1(2.0) 0.020 0.888

HeartDisease 4(4.7) 3(5.9) 0.100 0.752

StrokeType

Ischaemic

Haemorrhagic
69(77.5)

20(22.5)

32(62.7)

19(37.3)

3.526 0.060

NIHSS0,(Mean±SD) 13.57±7.50 27.57±7.61 -10.570 <0.001

*

ACA 14(15.7) 10(19.6) 0.343 0.558

MCA 62(69.7) 25(49.0) 5.873 0.015*

PCA 13(14.6) 17(33.3) 6.753 0.009*

Size,Median(range) 5.00(29.00) 6.00(39.00) -3.067 0.003*

MassEffect 10(11.2) 23(45.1) 20.636 0.000*

SmallVesselDisease 12(16.9) 5(15.6) 0.026 0.872

LargeArtery 19(26.8) 14(43.8) 2.924 0.087
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Table44:PredictorsofMortalityamong140StrokePatientsTreatedatFederal
MedicalCentre,Abeokuta(FMCA)overaperiodoftwoyears

Variables B p-value Oddsratio 95%CI

Age(InYears) 0.035 0.166 1.921 0.986-1.080

NIHSSat

presentation

0.219 <0.001* 27.763 1.147-1.350

StrokeSize 0.011 0.797 0.066 0.930-1.100

MCA -0.824 0.310 1.029 0.089-2.157

PCA -0.397 0.667 0.185 0.110-4.108

Masseffect 1.632 0.018* 5.578 1.320-19.831

*p<0.05 CI–ConfidenceInterval B-Beta 0-atpresentation
MCA–MiddleCerebralArtery PCA–posteriorCerebralArtery NIHSS–
NationalInstituteofHealthStrokeScale
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4.40:PredictorsofSIS/SIE among IschaemicStroke PatientsTreated at

FederalMedicalCentreAbeokutainSouthWesternNigeriaoveraperiodof

twoyear

Useofstatin,(Betacoefficient-1.506,p≤0.032,oddratio4.588,C.I0.056-0.888)

andcorticalinvolvement(Betacoefficient-1.525,oddratio6.044,p≤0.014,C.I

0.064-0.734)werethedeterminantsofSISamongIschaemicstrokecohorts
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Table45:PredictorsofSIS/SIEamongIschaemicStrokePatientsTreatedat
FederalMedicalCentreAbeokutainSouthWesternNigeriaoveraperiodof
twoyear

Variables B p-value Oddsratio 95%CI

AGEMEAN -0.039 0.187 1.741 0.907-1.019

Antihypertensive -1.101 0.152 2.052 0.074-1.500

Statin -1.506 0.032* 4.588 0.056-0.888

Cortical

involvement

Cortical

Notcortical

-1.525

Reference

0.014* 6.044 0.064-0.734

RaisedICP -1.354 0.064 3.442 0.062-1.079

PTE -2.893 0.037 4.349 0.004-0.840

PCA 21.173 0.998 0.000 0.000-

*p<0.05 CI–ConfidenceInterval B-Beta 0-atpresentation
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4.41: PredictorsofSeizuresandEpilepsyamong140StrokePatientsTreated

atFederalMedicalCentreAbeokutainSouthWesternNigeriaoveraperiodof

twoyears

Onregressionanalysis,onlysleepdisorder(Betacoefficient2.377,oddratio

5.437,p≤0.017,C.I1.542-75.230)predictedSIE.However,nothingpredicted

SIS.
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Table46:PredictorsofSeizuresamong140StrokePatientsTreatedatFederal
MedicalCentreAbeokutainSouthWesternNigeriaoveraperiodoftwoyears

Variables B p-value Oddsratio 95%CI

NIHSS0 0.005 0.932 0.007 0903-1.117

Masseffect -0.157 0.873 0.026 0.124-5.876

Ventricular

effacement

0.799 0.455 0.559 0.274-

18.077

Strokesize 0.043 0.403 0.698 0.944-1.154

Strokevolume 0.015 0.557 0.344 0.965-1.068

Mortality30days -20.539 0.999 0.000 0.000-

Mortality90days -1.106 1.000 0.000 0.000-

Mortality

180days

-0.106 1.000 0.000 0.000-

Mortality360

days

19.549 0.999 0.000 0.000-

Epilepsy

Age 0.046 0.139 2.194 0.985-1.114

Sleepdisorder 2.377 0.017* 5.743 1.542-

75.230

*p<0.05 CI–ConfidenceInterval B-Beta 0-atpresentation
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4.42:ComparisonofEEGCharacteristicsamong41StrokeInducedEpilepsy/

StrokeInducedSeizure(22Carbamazepineversus19Levetiracetam)Treated

atFederalMedicalCentreAbeokutainSouthWesternNigeriaoverperiodof

2years

Thefrequencyofalpha,theta,anddeltawere5(22.7%),9(40.9%),and8(36.4%)

respectivelyintheCBZcompareto4(21.1%),9(47.4%),6(31.6%)respectivelyin

LEVgroup.Thisishowevernotstatisticallysignificant(p≤0.220).Similarly,at

12months,thefrequencyofalpha,theta,deltaandintermixedwas7(63.6%),

2(18.2%),1(9.1%),and1(9.1%)intheCBZgroupcomparedrespectivelyto

11(73.3%),2(13.3%),2(13.3%),0(0%)and0(0%)intheLEVgroup.
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4.47:ComparisonofEEGCharacteristicsamong41StrokeInducedEpilepsy/

StrokeInducedSeizure(22Carbamazepineversus19Levetiracetam)Treated

atFederalMedicalCentreAbeokutainSouthWesternNigeriaoverperiodof

2years

Variable CBZ

N(%)

LEV

N(%)

p

value

Frequency CBZ

N(%)

LEV

N(%)

pvalue

Backgroundat

Presentation

Alpha

Theta

Delta

5(22.7)

9(40.9)

8(36.4)

4(21.1)

9(47.4)

6(31.6)

0.915

Frequency

Presentatio

n

Fast

Slow

6(27.3)

16(72.7

)

4(21.1)

15(78.9)

0.644

Background6months

Alpha

Theta

Delta

Intermixedslow

5(38.5)

5(38.5)

2(15.4)

1(7.7)

11(73.3)

2(13.3)

2(13.3)

0(0.0)

0.220

Frequency

6months

Fast

Slow

5(38.5)

8(61.5)

8(53.3)

7(46.7)

0.431

Background

12months

Alpha

Theta

Delta

Intermixedslow

7(63.6)

2(18.2)

1(9.1)

1(9.1)

11(73.3)

2(13.3)

2(13.3)

0(0.0)

0.649

Frequency

12months

Fast

Slow

7(63.6)

4(36.4)

11(73.3)

4(26.7)

0.597

Epileptiform patternat

Presentation

Focal

Generalized

Focal-generalized

None

2(9.1)

13(59.1

)

2(9.1)

5(22.7)

4(21.1)

9(47.4)

4(21.1)

2(10.5)

0.370

Slowingat

Presentatio

n

Focal

Generalized

Intermittent

None

1(4.5)

11(50.0

)

5(22.7)

5(22.7)

0(0.0)

7(35.8)

8(42.1)

4(21.1)

0.478

Epileptiform patternat

6months

Focal

Generalized

Focal-generalized

None

3(23.1)

7(53.8)

0(0.0)

3(23.1)

4(26.7)

7(46.7)

2(13.3)

2(13.3)

0.530

Slowingat

6months

Focal

Generalized

Intermittent

None

-

4(26.7)

5(33.3)

6(40.)

-

3(20.0)

6(40.0)

6(40.0)

0.890

12month

Focal

Generalized

Focal-generalized

None

2(18.2)

6(54.%

0(0.0)

3(27.3)

4(33.3)

2(16.7)

2(16.7)

4(33.3)

0.189

Slowingat

12months

Focal

Generalized

Intermittent

None

-

2(15.4)

5(38.5)

6(46.2)

-

3(20.0)

6(40.0)

6(40.0)

0.928

CBZ-Carbamazepine LEV–Levetiracetam
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4.43 Socio-biological Characteristics of 41 Patients Treated with

Levetiracetam orCarbamazepineatFederalMedicalCentreAbeokutainSouth

WesternNigeriaoveraperiodofoneyear

Ofthe41participantsthatdevelopedSIS/SIE,25(61%)weremalesand16(39%)

werefemales(p<0.001).Thesocio-demographic,clinicalcharacteristics,and

MR ofparticipantwith seizures only thatare on CBZ were statistically

comparabletothoseonLEVexceptforMRat12months(p≤0.028),CSIDat

12months (p≤0.045),CSID at24months (p≤0.012)and MR at24month

(p≤0.014).
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4.48 Socio-biologicalCharacteristicsof92PatientsTreatedwith
Levetiracetam orCarbamazepineatFederalMedicalCentreAbeokutainSouth
WesternNigeriaoveraperiodofoneyear

Variables CBZn=22 LEVn=19 pvalue

Gender

MaleN(%)

FemaleN(%)

8(36.4)

14(63.6)

17(89.5)

2(10.5)

0.001*

NIHSSat1month

Notsevere

Severe

7(31.8)

15(68.2)

6(42.9)

8(57.1)

0.385

NIHSSat1year

Notsevere

Severe

8(36.3)

14(63.7)

8(57.2)

6(42.9)

0.591

MRSat1month

GoodoutcomeN(%)

PooroutcomeN(%)

5(22.7)

17(77.3)

9(47.4)

10(52.6)

0.097

MRSat1year

GoodoutcomeN(%)

PooroutcomeN(%)

7(31.8)

15(68.2)

11(57.9)

8(42.1)

0.093

Mortalityat1monthN(%) 10(45.5) 4(21.1) 0.100

Mortalityat1yearN(%) 12(54.5) 4(21.1) 0.028*

CSIDAT1month

CIn(%)

NCIn(%)

19(86.4)

3(13.6)

13(68.4)

6(31.6)

0.166

CSIDat1year

CIn(%)

NCIn(%)

5(50.0)

5(50.0)

2(13.3)

13(86.7)

0.045*

*p<0.05comparingCBZandLEV CBZ-Carbamazepine LEV–
Levetiracetam CI–CognitivelyImpaired NCI–NonCognitivelyImpaired
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4.49 Socio-biologicalCharacteristicsof92PatientsTreatedwith
Levetiracetam orCarbamazepineatFederalMedicalCentreAbeokutainSouth
WesternNigeriaoveraperiodofoneyear

Variables CBZ LEV pvalue

NIHSSat2years

Notsevere

Severe

7(31.8)

15(69.2)

4(40.0)

6(60.0)

0.434

MRSat2years

Goodoutcome

N(%)

Pooroutcome
N(%)

6(27.3)

16(72.7)

9(60.0)

6(40.0)

0.047

Mortalityat2years
N(%)

13(59.1) 4(21.1) 0.014*

CSIDat2years

CI

NCI

5(55.6)

4(44.4)

0(0.0)

8(100.0)

0.012*

*p<0.05comparingCBZandLEV CBZ-Carbamazepine LEV–
Levetiracetam CI–CognitivelyImpaired NCI–NonCognitivelyImpaired
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OlabisiOnabanjoUniversityTeachingHospitalSagamu
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4.44:Socio-biologicalCharacteristicsof121StrokePatientswithStroke

InducedSeizureandStrokeInducedEpilepsyTreatedatOlabisiOnabanjo

UniversityTeachingHospital(OOUTH)overaperiodoftwoyears

Ofthe121strokepatientsrecruitedfrom FMCA,72(59.5%)weremaleswhile

49(40.5%)were females.A totalof91(75%)had ischaemic stroke while

30(25%)had haemorrhagic stroke.A totalof21(17%)developed seizure

disorderfollowingstroke.Ofthe91participantswithischaemicstroke,14(15%)

developed seizures whereas seizure was recorded among 7 ofthe 30

individualswhohadhaemorrhagicstroke,(15%vs23%).

Furthermore,100(82.6%)oftheparticipantshadnoseizure,ofthe21patients

thatdevelopedseizure2(1.7%),13(10.7%),and6(5.0%)hadseizuresonly,

seizuretoepilepsyandepilepsyonlyrespectively.
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Figure4.20:Strokeclassificationbasedontypeamong346cohortsTreatedat

OlabisiOnabanjoUniversityTeachingHospitalinSouthWesternNigeriafora

periodoftwoyears
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Figure4.21:StrokeclassificationbasedonSeizureOccurrence/presenceof
Seizureamong92Post-StrokeSeizureand254NSISPatientsTreatedat
OlabisiOnabanjoUniversityTeachingHospitalinSouthWesternNigeriafora
periodoftwoyears
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Figure4.22:TheFrequencyofHaemorrhagicStrokeParticipantswithStroke

InducedSeizureandNon-StrokeInducedSeizureTreatedatOlabisiOnabanjo

UniversityTeachingHospitalinSouthWesternNigeriaforaperiodoftwo

years
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Figure4.23:TheFrequencyofIschaemicStrokeParticipantswithStroke

InducedSeizureandNon-StrokeInducedSeizureTreatedatOlabisiOnabanjo

UniversityTeachingHospitalinSouthWesternNigeriaforaperiodoftwo

years



236

Figure4.24:FrequencyofSeizureandEpilepsyamongStrokePatientsTreated

atOlabisiOnabanjoUniversityTeachingHospitalinSouthWesternNigeriafor

aperiodoftwoyears.
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4.45ComparisonofClinicalcharacteristicsofStrokeSurvivorswithorwithout

SeizuretreatedatOlabisiOnabanjoUniversityTeachingHospital(OOUTH)over

aperiodoftwoyears.

Patterns ofstroke location revealed thatthere were highernumberof

participantswithischaemicstrokeatfrontallobe[36(39.6%)vs0(0.0%);p

<0.001],parietallobe[41(45.1%)vs6(20.0%);p≤0.015],andlowernumberof

participantsatoccipitallobe[5(5.5%)vs6(20.0%);p≤0.017],caudate[0(0.0%)

vs2(6.7%);p≤0.013],lentiform [6(6.6%)vs10(33.3%);p<0.001]andthalamus

[6(6.6%)vs 12(40.0%);p <0.001]respectivelycompared to haemorrhagic

stroke.

AmongparticipantswithACA,27(29.7%)wereischemicwhile3(10.0%)were

haemorrhagicstroke(p≤0.030).InthePCAregion,12(13.2%)wereischaemic

while11(36.7%)werehaemorrhagic(p≤0.004).

Theuseofstatinwasseenamong33(26.3%)ischemicstrokecohortand

3(10.0%)among haemorrhagic stroke cohortand this was statistically

significant(p ≤0.006).The median stroke size was 3.00(39.00)among

ischaemicstrokecohortand10.00(37.00)amonghaemorrhagicstrokecohort

whichisstatisticallysignificant(p<0.001).
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Table50:ComparisonofClinicalcharacteristicsofStrokeSurvivorswithor
withoutSeizuretreatedatOlabisiOnabanjoUniversityTeachingHospital
(OOUTH)overaperiodoftwoyears.

Variables Ischaemic

n=91

Haemorrhagi

c

n=30

Total

N=121

x
2

Value pValue

A.Clinical

Characteristics

Gendern(%)

Male

Female
53(58.2)

38(41.8)

19(63.3)

11(36.7)

72(59.5)

49(40.50
0.243 0.622

NIHSSatPresentation

Mean±SD

14.74±8.21 17.00±9.37 -1.263 0.209

StrokeSeverityn(%)

Nostroke

Minorstroke

Moderatestroke

Moderatetosevere

Severestroke

2(2.2)

8(8.8)

41(45.1)

20(22.0)

20(22.0)

1(3.3)

1(3.3)

14(46.7)

2(6.7)

12(40.0)

3(2.5)

9(7.4)

55(45.5)

22(18.2)

32(26.4)

6.714 0.152

Strokesizemedian

(range)

3.00(39.00) 10.00(37.00) -5.152 <0.001

*

Hypertensiven(%)

Anti-hypertensiven(%)

56(61.5)

43(47.3)

16(53.3)

11(36.7)

72(59.5)

54(22.6)

0.630

1.023

0.427

0.312

Diabeticsn(%)

Anti-diabeticsn(%)

18(19.8)

9(10.0)

2(6.7)

1(3.3)

20(16.5)

10(8.3)

2.812

1.309

0.094

0.253

Statinn(%) 33(26.3) 3(10.0) 36(29.8) 7.446 0.006*

Masseffectn(%) 6(6.6) 21(70.0) 27(22.3) 52.327 <0.001

*

RaisedICPn(%) 13(14.3) 9(30.0) 22(18.2) 3.745 0.053

Aspirationpneumonia

n(%)

6(6.6) 4(13,3) 10(8.3) 1.352 0.245
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PTEn(%) 1(1.1) 1(3.3) 2(1.7) 0.693 0.405

B.Location

Basalganglian(%)

Caudate

Lentiform

0(0.0)

6(6.6)

2(6.7)

10(33.3)

2(1.7)

16(13.2)

6.169

14.059

0.013*

<0.001

*

LobarInvolvementn(%)

FrontalLobe

ParietalLobe

TemporalLobe

OccipitalLobe

3639.6)

41(45.1)

12(13.2)

5(5.5)

0(0.0)

6(20.0)

2(6.7)

6(20.0)

36(29.8)

47(38.8)

14(11.6)

11(9.1)

16.895

5.962

0.937

5.744

<0.001

*

0.015*

0.333

0.017*

Subcorticaln(%)

InternalCapsule

Thalamus

5(5.6)

6(6.6)

3(10.0)

12(40.0)

8(6.6)

18(14.9)

0.742

19.884

0.389

<0.001

*

Infratentorialn(%)

Cerebellum

Brainstem

Pons

Midbrain

5(5.7)

3(3.3)

1(1.1)

0(0.0)

0(0.0)

0(0.0)

5(4.2)

3(2.5)

1(0.8)

1.780

1.014

0.332

0.182

0.314

0.564

CorticalInvolvement

n(%)

Cortical

Nocortical

15(16.5)

76(83.5)

5(16.7)

25(83.3)

20(16.5)

101(83.5)

0.001 0.981

Agegrouped

<35

36-70

71-95

5(5.5)

67(73.6)

19(20.9)

0(0.0)

29(96.7)

1(3.3)

5(4.1)

96(79.3)

20(16.5)

7.360 0.025*

C.ArterialTerritory

ACAn(%)

MCAn(%)

27(29.7)

53(58.2)

3(10.0)

16(53.3)

30(24.8)

69(57.0)

4.682

0.222

0.030*

0.638
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PCAn(%) 12(13.2) 11(36.7) 23(19.0) 8.080 0.004*

NIHSS–NationalInstituteofHealthStrokeScaleScorePTE:Pulmonary
Thromboembolism,ICP:IntracranialPressure,ACA:AnteriorCerebralArtery,
MCA:MiddleCerebralArtery,PCA:PosteriorCerebralArtery,*p<0.05
comparingischaemicandhaemorrhagic
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4.46MortalityRateamong121ParticipantsTreatedatOlabisiOnabanjo

UniversityTeachingHospital(OOUTH)foraperiodoftwoyears.

Themortalityrateamongstrokecohortwas1.7%,5.0%,16.5%,22.3%,22.3%,

and28.1%at7days,1month,3months,6months,12months,and24months,

respectively.Furthermore,mortalityrate was higheramong haemorrhagic

strokecohortcomparedtoischemicstrokecohortfrom 7daysto24months

andthesewereconsistentlystatisticallysignificant.



242

4.51MortalityRateamong121ParticipantsTreatedatOlabisiOnabanjo
UniversityTeachingHospital(OOUTH)foraperiodoftwoyears.

Variables 7days 1months 3months 6months 12month

s

24months

StrokePatientn(%) 2(1.7) 6(5.0) 20(16.5) 27(22.3) 27(22.3) 34(28.1)

Ischaemicn(%)

Haemorrhagicn(%)

1(1.1)

1(3.3)

3(3.3)

3(10.0)

11(12.1)

9(30.0)

17(18.7)

10(33.3)

17(18.7)

10(33.3)

24(26.4)

10(33.3)

SISn(%) - 2(9.5) 3(14.3) 3(14.3) 3(14.3) 5(23.8)

Seizuretype

ISPWSn(%)

HSPWSn(%)

-

-

1(7.1)

1(14.3)

1(7.1)

2(28.6)

1(7.1)

2(28.6)

1(7.1)

2(28.6)

3(21.4)

2(28.6)

SIS – StrokeInduced Seizures ISCH-IschaemicStrokePatientswith

Seizures HSPWSHaemorrhagicStrokePatientswithSeizures
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4.47:ComparisonofSociodemographicClinicalCharacteristicsamong91

IschemicStrokePatientsand30HaemorrhagicStrokePatientswithStroke

InducedEpilepsy

Among21patientsthatdevelopedSIE,12(57.1%)weremalesand9(42.9%)

werefemales.Therewere14(66.7%)ischemicand7(33.3%)haemorrhagic

strokeparticipantsthatdevelopedSIE.ThemeanageofparticipantswithSIE

among ischaemic stroke patients is 2.14±0.54 compared to a value of

2.14±0.38amonghaemorrhagicstrokepatientwithSIE.Themeanstroke

volumeamong participantswithischaemicstrokewithSIE is2.70(39.00)

comparedtothevalueof30.00(25.00)amongthosewithhaemorrhagicstroke

withSIEandthiswassignificant(p<0.001).

Amongthe21patientswithSIE,thefrequencyofantihypertensiveusagewas

7(50.0%)amongischemiccohortscomparedto0(0.0%)amonghaemorrhagic

strokepatientsandthiswassignificant(p≤0.022).Also,thefrequencyofstatin

usagewas6(42.9%)amongischaemiccohortscomparedto0(0.0%)among

haemorrhagicstrokepatients(p≤0.040).

Furthermore,thepresenceofmasseffectwasmoreamonghaemorrhagic

cohorts4(57.1%)comparedto0(0.0%)amongischemiccohorts(p≤0.002).
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Table62:ComparisonofSociodemographicClinicalCharacteristicsamong91
IschemicStrokePatientsand30HaemorrhagicStrokePatientswithStroke
InducedEpilepsy

Variables ISPWSn=14 HMPWSn=7 x
2

value pvalue

Gendern(%)

Male

Female

6(42.9)

8(57.1)

6(85.7)

1(14.3)

3.500 0.061

AgeMean(SD) 2.14±0.54 2.14±0.38 0.000 1.000

StrokesizeMedian

(Range)

1.60(29.00) 12.00(9.00) 3.496 0.077

Strokevolumecm
3

Median

(Range)

2.70(39.00) 30.00(25.00) 23.990 <0.001*

Corticalinvolvementn(%)

Cortical

Nocortical

3(21.4)

11(78.6)

4(57.1)

3(42.9)

2.679 0.102

Hypertensiven(%) 8(57.1) 0(0.0) 6.462 0.011*

Diabeticsn(%) 5(35.7) 0(0.0) 3.281 0.070

ACAn(%) 4(28.6) 2(28.60 0.000 1.000

MCAn(%) 9(64.3) 4(57.1) 0.101 0.751

PCAn(%) 1(7.1) 1(14.3) 0.276 0.599

Antihypertensiven(%) 7(50.0) 0(0.0) 5.250 0.022*

Anti-diabeticsn(%) 4(28.6) 0(0.0) 2.471 0.116

Statinn(%) 6(42.9) 0(0.0) 4.200 0.040*

Masseffectn(%) 0(0.0) 4(57.1) 9.882 0.002*

ACA:AnteriorCerebralArtery,MCA:MiddleCerebralArtery,PCA:Posterior
CerebralArtery,PTE:PulmonaryThromboembolism,UTI:UrinaryTract
Infection,ICP:IntracranialPressure,ISPWS:IschaemicStrokePatientswith
Seizures,HSPWS:HaemorrhagicStrokePatientswithSeizures,*p<0.05
comparingISPWSandHMPWS



245

4.48ComparisonofSocio-biologicalCharacteristicsbetweenParticipantswith

IschemicStrokewithorwithoutseizuretreatedatOlabisiOnabanjoUniversity

TeachingHospital(OOUTH)overaperiodoftwoyears.

Ofthe91(75%)participantswithischemicstroke,14(15.4%)hadSIS/SIEwith

6(42.9%)males and 8(57.1%)females.Concerning use ofanti-diabetics,

4(28.6%)ofischemicSIS/SIEusedanti-diabeticswhile27(35.1%)ofischemic

NSISusedanti-diabetics(p≤0.012).Furthermore,12(85.7%)amongischemic

cohortswithSIS/SIEhadthetabackgroundfrequencycomparedto34(44.2%)

among NSIS which was significant(p≤0.014).There was a significant

differencebetweenischemiccohortwithSIS/SIEandNSISwithregardsto

sleepdisorder(p≤0.018).
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Table63:ComparisonofSocio-biologicalCharacteristicsbetweenParticipants
withIschemicStrokewithorwithoutseizuretreatedatOlabisiOnabanjo
UniversityTeachingHospital(OOUTH)overaperiodoftwoyears

Variablen(%) SIS/SIEn=14 NSISn=77 Statistics p-value

Gender

Male

Female
6(42.9)

8(57.1)

47(61.0)

30(39.0)

1.610 0.204

Masseffect 0(0.0) 6(7.8) 1.168 0.280

Antihypertensive 7(50.0) 36(46.8) 0.050 0.823

Anti-diabetics 4(28.6) 5(6.6) 6.353 0.012*

Statin 6(42.9) 27(35.1) 0.311 0.577

RaisedICP 2(14.3) 11(14.3) 0.000 1.000

Aspirationpneumonia 0(0.0) 6(7.8) 1.168 0.280

PTE 0(0.0) 1(1.3) 0.184 0.668

UTI 0(0.0) 8(10.4) 1.595 0.207

Hypertension 8(57.1) 48(62.3) 0.135 0.713

Diabetesmellitus 5(35.7) 13(16.9) 2.647 0.104

Sleepdisorder 1(7.1) 0(0.0) 5.561 0.018*

Corticalinvolvement

Cortical

Notcortical
3(21.4)

11(78.6)

12(15.6)

65(84.4)

0.294 0.588

ACAn(%) 4(28.6) 23(29.9) 0.010 0.922

MCAn(%) 9(64.3) 44(57.1) 0.249 0.618

PCAn(%) 1(7.1) 11(14.3) 0.528 0.467

AGEMean(SD) 57.00(14.98 59.13(13.3

1

-0.540 0.590
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NIHSS0Mean(SD 15.21(10.09 14.65(7.90 0.235 0.814

Strokesize 1.60(29.00) 3.00(39.00) 0.164 0.870

Strokevolume 2.75(39.5) 5.00(54.00) -0.470 0.685

SIS:StrokeInducedSeizurePatients,NSIS:Non-StrokeInducedSeizures,ACA:Anterior
CerebralArtery,MCA:MiddleCerebralArtery,PCA:PosteriorCerebralArtery,IVH:
IntraventricularHaemorrhage,NIHSS:NationalInstituteHealthStrokeScaleScore*p<0.05
comparingSIS/SIEandNSIS

Table64:ComparisonofSocio-biologicalCharacteristicsbetweenParticipants
withIschemicStrokewithorwithoutseizuretreatedatOlabisiOnabanjo
UniversityTeachingHospital(OOUTH)overaperiodoftwoyears

Variablen(%) SIS/SIE

n=14

NSIS

n=77

Statistics p-value

Background

Alpha

Theta

Delta

Intermixedfast

0(0.0)

12(85.7)

2(14.3)

0(0.0)

34(44.2)

34(44.2)

8(10.4)

1(1.3)

10.575 0.014*

Epileptiform

Focal

Generalized

Focal-

generalized

No

1(7.1)

2(14.3)

8(57.1)

3(21.4)

1(1.3)

13(16.9)

23(29.9)

40(51.9)

6.811 0.078

SIS:StrokeInducedSeizurePatients,NSIS:Non-StrokeInducedSeizures,*p<0.05comparing
SIS/SIEandNSIS
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4.49:ComparisonofSocio-biologicalCharacteristicsbetweenparticipants

withHaemorrhagicStrokewithorwithoutSeizuretreatedatOlabisiOnabanjo

UniversityTeachingHospital(OOUTH)overtheperiodoftwoyears.

Ofthe30participantswithhaemorrhagicstroke,7(23.3%)hadSIS/SIEwhile

23(76.7%)hadNSIS.Ofthe7haemorrhagiccohortwithSIS/SIE,6(85.7%)were

malescomparedto1(14.3%)femaleswhilehaemorrhagiccohortwithNSIS

comprised13(56.5%)malesand10(43.5%)females.Furthermore,0(0.0%)of

individualswithhaemorrhagicSIS/SIEhadbackgroundhypertensionwhereas

16(69.6%) of hemorrhagic NSIS had hypertension.Concerning use of

antihypertensive,0(0.0%)ofhaemorrhagicSIS/SIEusedantihypertensivewhile

11(47.8%)ofhaemorrhagic NSIS used antihypertensive (p≤0.021).Again,

presence ofcorticalinvolvementofcranialCT was higher4(57.1%)in

haemorrhagicstrokepatientwithSIS/SIEcomparedto1(4.3%)NSIE(p≤0.001).

Furthermore,therewasasignificantdifferencebetweenhaemorrhagiccohort

withSIS/SIEandNSISwithregardstoraisedICP(p≤0.048).
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Table65:ComparisonofSocio-biologicalCharacteristicsbetweenparticipants

withHaemorrhagicStrokewithorwithoutSeizuretreatedatOlabisiOnabanjo

UniversityTeachingHospital(OOUTH)overtheperiodoftwoyears.

Variablen(%) SIS/SIEn=7 NSISn=23 Statistics p-value

Gender

Male

Female
6(85.7)

1(14.3)

13(56.5)

10(43.5)

1.969 0.161

Masseffect 4(57.1) 17(73.9) 0.719 0.397

Antihypertensive 0(0.0) 11(47.8) 5.286 0.021*

Anti-diabetics 0(0.0) 1(4.3) 0.315 0.575

Statin 0(0.0) 3(13.0) 1.014 0.314

RaisedICP 0(0.0) 9(39.1) 3.913 0.048*

Aspirationpneumonia 2(28.6) 2(8.7) 1.835 0.176

IVH 6(85.7) 13(56.5) 1.969 0.161

Hypertension 0(0.0) 16(69.6) 10.435 0.001*

Diabetesmellitus 0(0.0) 2(8.7) 0.652 0.419

Corticalinvolvement

Cortical

Notcortical
4(57.1)

3(42.9)

1(4.3)

22(95.7)

10.770 0.001*

ACAn(%) 2(28.6) 1(4.3) 3.499 0.061

MCAn(%) 4(57.1) 12(52.2) 0.053 0.818

PCAn(%) 1(14.3) 10(43.50 1.969 0.161

AGEMean(SD) 52.57±9.61 55.57±8.34 -0.804 0.429

NIHSS0Mean(SD 12.86±7.71 18.26±9.62 -1.355 0.186

Strokesize 12.00(9.00) 8.00(37.00) -0.458 0.651

Strokevolume 30.00(25.00) 24.00(36.0 -0.563 1.000
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0)

SIS:StrokeInducedSeizure,NSIS:Non-StrokeInducedSeizures,ACA:Anterior
CerebralArtery,MCA:MiddleCerebralArtery,PCA:PosteriorCerebralArtery,IVH:
IntraventricularHaemorrhage,NIHSS:NationalInstituteHealthStrokeScaleScore
*p<0.05comparingSIS/SIEandNSIS

Table66:ComparisonofSocio-biologicalCharacteristicsbetweenparticipants

withHaemorrhagicStrokewithorwithoutSeizuretreatedatOlabisiOnabanjo

UniversityTeachingHospital(OOUTH)overtheperiodoftwoyears.

Variablen(%) SIS/SIE

n=14

NSIS

n=25

Statistics p-value

Background

Alpha

Theta

Delta

0(0.0)

4(57.1)

3(42.9)

4(17.4)

12(52.2)

7(30.4)

1.491 0.475

Slowing

Generalized

Intermittent

No

4(57.1)

1(14.3)

2(28.60

6(26.1)

11(47.8)

6(26.1)

3.075 0.215

SIS:StrokeInducedSeizure,NSIS:Non-StrokeInducedSeizures,ACA:Anterior
CerebralArtery,MCA:MiddleCerebralArtery,PCA:PosteriorCerebralArtery,
IVH:IntraventricularHaemorrhage,NIHSS:NationalInstituteHealthStroke
ScaleScore*p<0.05comparingSIS/SIEandNSIS
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4.50:ComparisonofSocio-biologicalCharacteristicsandMortalityRate

among100withNonStrokeInducedSeizureand21StrokeInducedEpilepsy

(2Seizureonly,13SeizurestoEpilepsy,and6Epilepsyonlycohorts)treatedat

OlabisiOnabanjoUniversityTeachingHospital(OOUTH)overaperiodoftwo

years.

Ofthe121participantsrecruited,100(82.6%)hadNSISwhile21(17.4%)had

SIS.Ofthe21(17.4%)withSIS,2(1.7%)hadseizureonly,13(10/7%)hadseizure

thatprogresstoepilepsy,and6(5.0%)hadepilepsyonlyafterstroke.

There was a statistically lowermean size [5.00(39.00)vs 12.00(29.00);

p≤0.011]andhigherventriculareffacement[9(9.1%)vs5(25.7%);p≤0.015]

respectivelyintheNSIScomparedtoseizureonlygroup.Therewasahigher

frequencyofsleepdisorder[2(2.0%)vs0(0.0%);p≤0.001].Consistently,MR

washigherintheNSISgroupcomparedtoseizuresonlygroupat1month

[11(11.1%)vs5(35.7%);p≤0.023]and 12 months[32(32.3%)vs9(64.3%);

p≤0.016].
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Table67:ComparisonofSocio-biologicalCharacteristicsandMortalityRate
among100withNonStrokeInducedSeizureand21StrokeInducedEpilepsy
(2Seizureonly,13SeizurestoEpilepsy,and6Epilepsyonlycohorts)treatedat
OlabisiOnabanjoUniversityTeachingHospital(OOUTH)overaperiodoftwo
years

 Variables
n(%)

None
N=99

Seizures
N=14

Seizuresto
Epilepsy
N=14

Epilepsy
N=13

P1

Value
P2

Value
P3

Value

Gender
Male
Female 60(60.0)

40(40.0)

1(50.0)

1(50.0)

7(53.8)

6(46.2)

4(66.7)

2(33.3)

0.943 0.775 0.746

Stroketype
Ischaemic
Haemorrhagic 77(77.0)

23(23.0)

2(100.0)

0(0.0)

8(61.5)

5(38.5)

4(66.7)

2(33.3)

0.499 0.441 0.563

Age
(Mean±SD)

58.31±12.
40

53.00±11.3
1

58.00±12.4
4

51.00±16.4
9

0.533 0.697 0.117

NIHSS0,
Mean(SD)

15.48±8.4
1

27.00±15.5
6

13.38±8.09 12.50±8.09 0.164 0.061 0.401

Size,
Median(range
)

4.00(39.00
)

16.50(27.0
0)

6.00(14.00
)

1.10(5.00) 0.146 0.071 0.231

Volumein

cm
3

Median(range
)

9.00(54.00
)

25.00(30.0
0)

13.00(44.0
0)

1.50(19.50
)

0.175 0.205 0.290

Masseffects 23(23.0) 0(0.0) 4(30.8) 0(0.0) 0.414 0.441 0.184

Ventricular
effacement

10(10.0) 0(0.0) 0(0.0) 0(0.0) 0.515 0.638 0.416

RaisedICP 20(20.0) 0(0.0) 2(15.4) 0(0.0) 0.558 0.481 0.224

Hypertension 64(64.0) 2(100.0) 5(38.5) 1(16.7) 0.027* 0.291 0.021*

Diabetes 15(15.0) 2(100.0) 3(23.1) 0(0.0) 0.008* 0.001* 0.306

Sleepdisorder 1(1.0) 0(0.0) 3(23.1) 0(0.0) 0.000* 0.887 0.806

1month
mortality

4(4.0) 1((50.0) 1(7.7) 0(0.0) 0.025* 0.003* 0.617

3months 17(17.) 1(50.0) 2(15.4) 0(0.0) 0.417 0.225 0.270
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mortality

6months
mortality

24(24.0) 1(50.0) 2(15.4) 0(0.0) 0.372 0.397 0.172

12months
mortality

24(24.0) 1(50.0) 2(15.4) 0(0.0) 0.372 0.397 0.172

NIHSS:NationalInstituteHealthStrokeScaleScore*p<0.05,p1:comparisonof
none,seizures,seizurestoepilepsyandepilepsy,p2:noneversusseizuresonly,
p3:noneversusepilepsyonly
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4.51:PatternsofMortalityamong140StrokePatientsTreatedatOlabisi

OnabanjoUniversityTeachingHospital(OOUTH)overaperiodoftwoyears.

Ofthe140participants,101(72%)hadischaemicstrokewhile39(28%)had

haemorrhagicstroke.However,outofthe101 ischaemicstrokepatients,

63(62.4%)weremalesand38(37.6%)werefemales.Furthermore,ofthe39

haemorrhagicstrokepatients,25(64.1%)weremalesand 14(35.9%)were

females.Themortalityrateamongstrokecohortwas12.1%,29.3%,29.3%,

32.9%,34.3%,and36.4%at7days,1month,3months,6months,12months,

and 24 months,respectively.Furthermore,ofthe39 haemorrhagicstroke

patients,20.5%,41.0%,41.0%,48.7%,48.7%,and48.7%diedby7days,1month,

3months,6months,12months,and24months,respectively.Ontheother

hand,8.9%,24.8%,24.8%,26.1%,28.7%,and31.7%diedintheischemicgroup.

TherewerehigherM:F[60(67.4%)vs29(32.6%)],lowermeanage[59.99±9.80

vs65.39±11.77;p≤0.004],higherhaemorrhagicdeath
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Table68:PatternsofMortalityamong140StrokePatientsTreatedatOlabisi
OnabanjoUniversityTeachingHospital(OOUTH)overaperiodoftwoyears

*p<0.05comparingdeadandalive,SD-StandardDeviation,NIHSS-National

InstituteofHealthStrokeScale,ACA-AnteriorCerebralArtery,MCA-Middle

CerebralArtery,PCA-PosteriorCerebralArtery,0:Readingatpresentation

Variablen(%) Alive Dead Statistic

s

pvalue

Gender

Male

Female
51(58.6)

36(41.4)

21(61.8)

13(38.2)

0.100 0.751

Age(Mean±SD) 2.06±0.41 2.29±0.46 -2.735 0.007*

Hypertension 51(58.6) 21(61.8) 0.100 0.751

Diabeticsmellitus 16(18.4) 4(11.8) 0.778 0.378

Hyperlipidemia 14916.1) 8(23.5) 0.909 0.340

ChronickidneyDisease 1(1.1) 0(0.0) 0.394 0.530

HeartDisease 5(5.70 3(8.8) 0.375 0.540

StrokeType

Ischaemic

Haemorrhagic
67(77.0)

20(23.0)

24(70.6)

10(29.4)

0.541 0.462

NIHSS0,(Mean±SD) 12.83±6.86 21.62±9.21 -5.730 <0.001

*

ACA 22(25.3) 8(23.5) 0.041 0.840

MCA 49(56.3) 20(58.8) 0.062 0.803

PCA 17(19.5) 6(17.6) 0.057 0.811

Size,Median(range) 3.00(39.00) 4.50(39.00) -2.693 0.008*

MassEffect 17(19.5) 10(29.4) 1.374 0.241

SmallVesselDisease 13(19.4) 3(12.5) 0.581 0.446

LargeArtery 17(25.4) 10(41.7) 2.248 0.134
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Table69:PredictorsofMortalityamong140StrokePatientsTreatedatOlabisi
OnabanjoUniversityTeachingHospital(OOUTH)overaperiodoftwoyears

Variables B p-value Oddsratio 95%CI

Age(InYears) 0.017 0.388 0.745 0.978-1.058

NIHSS0 0.134 <0.001* 17.084 1.073-1.218

StrokeSize 0.062 0.062 3.481 0.997-1.135

*p<0.05NIHSS-NationalInstituteofHealthStrokeScale,0:Readingat

presentation
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Table70:PredictorsofSIS/SIEamongIschaemicStrokePatientsTreatedat
OlabisiOnabanjoUniversityTeachingHospitalinSouthWesternNigeriaovera
periodoftwoyear

VariablesA B p-value Oddsratio 95%CI

Antidiabetics -2.516 0.039* 4.251 0.007-0.883

Sleepdisorder -20.104 1.000 0.000 0.000-

Background0

Alpha

Theta

Delta

Intermixedfast

0.752

-19.786

-19.817

Reference

1.000

1.000

1.000

0.000

0.000

0.000

0.000-

0.000-

0.000-

B

Antihypertensive -18.604 0.999 0.000 0.000-

Hypertension 39.359 0.998 0.000 0.000-

RaisedICP 20.049 0.999 0.000 0.000-

Cortical

involvement

Cortical

Notcortical

-20.219

Reference

0.999 0.000 0.000-

A–Ischaemic B–Haemorrhagic
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4.52: PredictorsofSeizuresandEpilepsyamong140StrokePatientsTreated

atThreeSelectedHospitalsinSouthWesternNigeriaoveraperiodoftwo

years

Onregressionanalysis,therewasnopredictorsforSISandSIE.
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Table71: PredictorsofSeizuresandEpilepsyamong140StrokePatients

TreatedatThreeSelectedHospitalsinSouthWesternNigeriaoveraperiodof

twoyears

Variables B p-value Oldsratio 95%CI

A

Diabetes
mellitus

-34.184 0.995 0.000 0.000-

Mortality
30days

19.160 0.996 0.000 0.000-

B

Hypertension 2.185 0.050 9.380 0.999-79.069

A–Seizure B–EpilepsyCI–ConfidenceInterval
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4.52:ComparisonofEEGCharacteristicsamong41StrokeInducedEpilepsy/

StrokeInducedSeizure(22Carbamazepineversus19Levetiracetam)Treated

atFederalMedicalCentreAbeokutainSouthWesternNigeriaoverperiodof

2years

Thefrequencyofalpha,theta,anddeltawere5(22.7%),9(40.9%),and8(36.4%)

respectivelyintheCBZcompareto4(21.1%),9(47.4%),6(31.6%)respectivelyin

LEVgroup.Thisishowevernotstatisticallysignificant(p≤0.220).Similarly,at

12months,thefrequencyofalpha,theta,deltaandintermixedwas7(63.6%),

2(18.2%),1(9.1%),and1(9.1%)intheCBZgroupcomparedrespectivelyto

11(73.3%),2(13.3%),2(13.3%),0(0%)and0(0%)intheLEVgroup.
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Table72: ComparisonofEEG Characteristicsamong21StrokeInduced

Epilepsy/StrokeInducedSeizure(13Carbamazepineversus8Levetiracetam)

TreatedatFederalMedicalCentreAbeokutainSouthWesternNigeriaover

periodof2years

Variable CBZ

N(%)

LEV

N(%)

p

value

Frequency CBZ

N(%)

LEV

N(%)

p

value

Backgroundat

Presentation

Theta

Delta

8(61.5)

5(38.5)

8(100.0

)

0(0.0)

0.044

*

Frequency

Presentati

on

Fast

Slow

13(100.

0)

8(100.0

)

Background6

months

Alpha

Theta

Delta

5(50.)

3(30.0)

2(20.0)

6(75.)

2(25.0)

0(0.0)

0.351

Frequency

6months

Fast

Slow

6(54.5)

5(45.5)

6(75.0)

2(25.0)

0.361

Background

12months

Alpha

Theta

Delta

5(50.0)

3(30.0)

2(20.0)

6(100.0

)

0(0.0)

0(0.0)

0.113

Frequency

12months

Fast

Slow

6(54.5)

5(45.5)

6(100.0

)

0(0.0)

0.049*

Epileptiform

patternat

Presentation

Generalized

Focal-generalized

None

12(92.3

)

1(7.7)

0(0.0)

4(50.0)

0(0.0)

4(50.0)

0.016

*

Slowingat

Presentati

on

Focal

Generalize

d

Intermitten

t

None

1(7.7)

4(30.8)

7(53.8)

1(7.7)

0(0.0)

2(25.0)

2(25.0)

4(50.0)

0.147

Epileptiform

patternat6

months

Yes

No

0(0.0)

9(100.0

)

2(25.0)

6(75.0)

0.110

Slowingat

6months

Focal

Generalize

d

Intermitten

t

None

-

2(22.2)

6(66.7)

1(11.1)

-

2(25.0)

4(50.0)

2(25.0)

0.713

12month

Focal

Generalized

-

-

-

-

Slowingat

12months

Focal 2(22.2) 2(33.3) 0.405
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Focal-generalized

None

-

-

-

-

Generalize

d

Intermitten

t

None

6(66.7)

1(11.1)

2(33.3)

2(33.3)
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4.53 Socio-biological Characteristics of 21 Patients Treated with

Levetiracetam orCarbamazepine atOlabisiOnabanjo UniversityTeaching

HospitalainSouthWesternNigeriaoveraperiodofoneyear

Ofthe21participantsthatdevelopedSIS/SIE,12(57.1%)weremalesand

9(43.9%) were females (p<0.195). The socio-demographic, clinical

characteristics,andMRofparticipantwithseizuresonlythatareonCBZwere

statisticallycomparabletothoseonLEVexceptforMRat12months(p≤0.028),

CSIDat12months(p≤0.045),CSIDat24months(p≤0.012)andMRat24month

(p≤0.014).
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Table73: Socio-biologicalCharacteristicsof21PatientsTreatedwith
Levetiracetam orCarbamazepineatOlabisiOnabanjoUniversityTeaching
HospitalainSouthWesternNigeriaoveraperiodofoneyear

Variables CBZ LEV pvalue

AgeMean(SD) 54.46±14.75 57.25±11.42 0.654

Gender

MaleN(%)

FemaleN(%)

6(46.2)

7(53.8)

6(75.0)

2(25.0)

0.195

NIHSSat1month

Notsevere

Severe

9(69.3)

4(30.8)

6(75.0)

2(25.0)

0.304

NIHSSat1year

Notsevere

Severe

9(69.3)

4(30.7)

8(100.0)

0(0.0)

0.361

MRSat1month

GoodoutcomeN(%)

PooroutcomeN(%)

6(46.2)

7(53.80

6(75.0)

2(25.0)

0.195

MRSat1year

GoodoutcomeN(%)

PooroutcomeN(%)

8(61.5)

5(38.5)

6(75.0)

2(25.0)

0.525

Mortalityat1monthN(%) 2(15.4) 0(0.0) 0.243

Mortalityat1yearN(%) 3(23.1) 0(0.0) 0.142

CSIDAT1month

CIn(%)

NCIn(%)

13(100.0)

0(0.0)

4(50.0)

4(50.0)

0.005*

CSIDat1year

CIn(%)

NCIn(%)

8(80.0)

2(20.0)

4(50.0)

4(50.0)

0.180
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Table74: Socio-biologicalCharacteristicsof21PatientsTreatedwith
Levetiracetam orCarbamazepineatOlabisiOnabanjoUniversityTeaching
HospitalainSouthWesternNigeriaoveraperiodofoneyear

Variables CBZ LEV pvalue

NIHSSat2years

Notsevere

Severe

8(66.6)

4(33.4)

6(75.0)

2(25.0)

0.797

MRSat2years

GoodoutcomeN(%)

PooroutcomeN(%)
7(58.3)

5(41.7)

4(50.0)

4(50.0)

0.714

Mortalityat2yearsN(%) 3(23.1) 2(25.0) 0.920

CSIDat2years

CI

NCI

7(77.8)

2(22.2)

2(33.3)

4(66.7)

0.085
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UNIVERSITYCOLLEGEHOSPITALIBADAN
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4.54Socio-biologicalCharacteristicsof85StrokePatientswithStrokeInduced

SeizureandStrokeInducedEpilepsyTreatedatUniversityCollegeHospital

Ibadanforaperiodoftwoyears

Ofthe85strokepatientsrecruitedfrom FMCA,39(45.9%)weremaleswhile

46(54.1%)werefemales.A totalof66(78%)hadischasemicstrokewhile

19(22%)had haemorrhagic stroke.A totalof30(35%)developed seizure

disorderfollowingstroke.Ofthe66participantswithischaemicstroke,25(38%)

developed seizures whereas seizure was recorded among 5 ofthe 19

individualswhohadhaemorrhagicstroke,(38%vs26%).

Furthermore,55(64.7%)oftheparticipantshadnoseizure,ofthe30patients

thatdevelopedseizure8(9.4%),5(5.9%),and17(20.0%)hadseizuresonly,

seizuretoepilepsyandepilepsyonlyrespectively.
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Figure25:Strokeclassificationbasedontypeamong85cohortsTreatedat

UniversityCollegeHospitalIbadaninSouthWesternNigeriaforaperiodoftwoyears
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Figure4.26:StrokeclassificationbasedonSeizureOccurrence/presenceof
SeizureamongPost-StrokeSeizureandNSISPatientsTreatedatUniversity
CollegeHospitalIbadaninSouthWesternNigeriaforaperiodoftwoyears
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Figure4.27:TheFrequencyofHaemorrhagicStrokeParticipantswithStroke

InducedSeizureandNon-StrokeInducedSeizureTreatedatUniversityCollege

HospitalIbadaninSouthWesternNigeriaforaperiodoftwoyears



271

Figure4.28:TheFrequencyofIschaemicStrokeParticipantswithStroke
InducedSeizureandNon-StrokeInducedSeizureTreatedatUniversityCollege
HospitalIbadaninSouthWesternNigeriaforaperiodoftwoyears
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Figure4.29:FrequencyofSeizureandEpilepsyamongStrokePatientsTreated
atUniversityCollegeHospitalIbadaninSouthWesternNigeriaforaperiodof
twoyears
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4.55ComparisonofClinicalcharacteristicsofStrokeSurvivorswithorwithout

SeizuretreatedatUniversityCollegeHospitalIbadanforaperiodoftwoyears.

Patterns ofstroke location revealed thatthere were highernumberof

participantswithischemicstrokeatparietallobe[38(57.6%)vs0(0.0%);p

<0.001],temporallobe [14(21.2%)vs 0(0.0);p<0.028],lowernumberof

participantsatlentiform [4(6.1% vs6(31.6%);p<0.002],andlowerthalamus

[4(6.1%)vs8(42.1%);p<0.001],respectivelycomparedtohemorrhagicstroke.

MajorityoftheparticipantshadstrokeintheMCAregionwith43(65.2%)as

ischemicand7(36.8%)ashemorrhagic(p<0.027).Amongparticipantswith

PCA,9(13.6%)wereischemicwhile11(57.9%)werehemorrhagicstroke(p

<0.001).
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Table75:ComparisonofClinicalcharacteristicsofStrokeSurvivorswithor
withoutSeizuretreatedatUniversityCollegeHospitalIbadanforaperiodof
twoyears.

Variables Ischaemic

n=101

Haemorrhagi

c

n=39

Total

N=140

x
2

Value p

Value

A.ClinicalCharacteristics

Gendern(%)

Male

Female
30(45.5)

36(54.5)

9(47.4)

10(52.6)

39(45.9)

46(54.1)

0.022
0.883

StrokeSeverityn(%)

Minorstroke

Moderatestroke

Moderatetosevere

Severestroke

4(7.5)

20(37.7)

14(26.4)

15(28.3)

0(0.0)

9(47.4)

6(31.6)

4(21.1)

4(5.6)

29(40.3)

20(27.8)

19(26.4)

2.169 0.538

Hypertensiven(%)

Anti-hypertensiven(%)

57(86.4)

45(68.2)

19(100.0)

19(100.0)

76(89.4)

64(75.3)

2.898

2.898

0.089

0.089

Diabeticsn(%)

Anti-diabeticsn(%)

20(30.3)

9(13.6)

2(10.5)

0(0.0)

22(25.9)

9(10.6)

3.008

2.898

0.083

0.089

Statinn(%) 11(16.7) 1(5.3) 12(14.1) 1.582 0.208

Masseffectn(%) 3(4.5) 12(63.2) 15(17.6) 34.87 0.000

RaisedICPn(%) 10(15.9) 7(36.8) 17(20.7) 3.906 0.048

Aspirationpneumonia

n(%)

10(15.9) 5(26.3) 15(18.3) 1.065 0.302

PTEn(%) 2(3.2) 2(10.5) 4(4.9) 1.700 0.192

B.Location

Basalganglian(%)

Caudate

Lentiform

5(7.7)

4(6.1)

1(5.3)

6(31.6)

6(7.1)

10(11.8)

0.131

9.255

0.718

0.002



275

LobarInvolvementn(%)

FrontalLobe

ParietalLobe

TemporalLobe

OccipitalLobe

30(45.5)

38(57.6)

14(21.2)

6(9.1)

5(26.3)

0(0.0)

0(0.0)

1(5.3)

35(41.2)

38(44.7)

14(16.5)

7(8.2)

2.231

19.78

4.83

0.286

0.135

0.000

0.028

0.593

Subcorticaln(%)

InternalCapsule

Thalamus

10(15.2)

4(6.1)

5(26.3)

8(42.1)

15(17.6)

12(14.1)

1.27

15.81

0.261

0.000

Infratentorialn(%)

Cerebellum

Brainstem

Pons

Midbrain

2(3.1)

3(4.5)

3(4.5)

2(10.5)

0(0.0)

0(0.0)

4(4.8)

3(3.5)

3(3.5)

1.80

0.895

0.895

0.180

0.344

0.344

CorticalInvolvementn(%)

Cortical

Nocortical

17(25.8)

49(74.2)

2(10.5)

17(89.5)

19(22.4)

66(77.6)

1.97

1.97

0.160

0.160

Agegrouped

<35

36-70

71-95

3(4.5)

47(71.2)

16(24.2)

2(10.5)

13(68.4)

4(21.1)

5(5.9)

60(70.6)

20(23.5)

0.98 0.613

C.ArterialTerritory

ACAn(%)

MCAn(%)

PCAn(%)

14(21.2)

43(65.2)

9(13.6)

2(10.5)

7(36.8)

11(57.9)

16(18.8)

50(58.8)

20(23.5)

1.102

4.881

16.06

0.294

0.027

0.000
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4.56MortalityRateAmong140ParticipantsTreatedatUniversityCollege

HospitalIbadanforaperiodoftwoyears.

Themortalityrateamongstrokecohortwas12.9%,41.2%,41.2%,52.9%,54.1%,

and56.5%at7days,1month,3months,6months,12months,and24months,

respectively.Furthermore,mortalityratewashigheramonghemorrhagic

strokecohortcomparedtoischemicstrokecohortfrom 7daysto24months

andthesewereconsistentlystatisticallysignificant.
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Table76:MortalityRateAmong140ParticipantsTreatedatUniversityCollege
HospitalIbadanforaperiodoftwoyears

Variables 7days 1months 3months 6months 12month

s

24months

StrokePatientn(%) 11(12.9) 35(41.2) 35(41.2) 45(52.9) 46(54.1) 48(56.5)

Ischaemicn(%)

Haemorrhagicn(%)

8(12.1)

16(84.2)

27(40.0)

8(42.1)

27(40.9)

8(42.1)

34(51.5)

11(57.9)

34(51.5)

12(63.2)

36(54.5)

12(63.2)

SISn(%) 3(10.0) 8(26.7) 8(26.7) 10(33.3) 10(33.3) 10(33.3)

Seizuretype

ISPWSn(%)

HSPWSn(%)

1(4.0)

2(40.0)

6(24.0)

2(40.0)

6(24.0)

2(40.0)

7(28.0)

3(60.0)

7(28.0)

3(60.0)

7(28.0)

3(60.0)
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4.57:ComparisonofSociodemographicClinicalCharacteristicsamong25

IschemicStrokePatientsand5HemorrhagicStrokePatientswithStroke

InducedEpilepsy

Among30patientsthatdevelopedSIE,17(56.7%)weremalesand13(44.3%)

werefemales.Therewere25(83.3%)ischemicand 5(26.3%)hemorrhagic

strokeparticipantsthatdevelopedSIE.ThemeanageofparticipantswithSIE

among ischemic stroke patients is 59.32±15.24 compared to a value of

43.60±12.95amonghemorrhagicstrokepatientwithSIEandthisattaineda

significantlevel(p≤0.041).Themedianstrokevolumeamongparticipantswith

ischemicstrokewithSIEis8(39.0)comparedtothevalueof3.00(28.00)

among those with hemorrhagic stroke with SIE and this was significant

(p≤0.147).

AmongthosewithPCAstrokewithSIE,2(8.0%)wereischemiccomparedto

4(80.0%)thathadhemorrhagicstroke,andthiswassignificant(p<0.001).

Furthermore,thepresenceofmasseffectwasmoreamong hemorrhagic

cohorts3(60.0%)comparedto2(8.0%)amongischemiccohorts(p≤0.004)
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Table77:ComparisonofSociodemographicClinicalCharacteristicsamong25
IschemicStrokePatientsand5HemorrhagicStrokePatientswithStroke
InducedEpilepsy

Variables ISPWSn=25 HMPWSn=5 x
2

value pvalue

Gendern(%)

Male

Female

15(60.0)

10(40.0)

2(40.0)

3(60.0)

0.679 0.410

AgeMean(SD) 59.32(15.24) 43.60(12.95) 2.148 0.041

StrokesizeMedian

(Range)

4.00(19.00) 10.00(20.00) -1.409 0.170

Strokevolumecm
3

Median

(Range)

8(39.00) 30.00(28.00) -1.490 0.147

Corticalinvolvementn(%)

Cortical

Nocortical

8(32.0)

17(68.0)

2(40.0)

3(60.0)

0.120 0.729

Hypertensiven(%) 18(72.0) 5(100.0) 1.826 0.177

Diabeticsn(%) 14(56.0) 2(40.0) 0.429 0.513

ACAn(%) 3(12.0) 0(0.0) 0.667 0.414

MCAn(%) 20(80.0) 2(40.0) 3.409 0.065

PCAn(%) 2(8.0) 4(80.0) 13.50 <0.001*

Antihypertensiven(%) 18(72.0) 5(100.0) 1.826 0.401

Anti-diabeticsn(%) 0(0.0) 1(25.0) 6.701 0.035*

Statinn(%) 7(28.0) 0(0.0) 1.826 0.177

Masseffectn(%) 2(8.0) 3(60.0) 8.112 0.004*
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4.58ComparisonofSocio-biologicalCharacteristicsbetweenParticipantswith

IschemicStrokewithorwithoutseizuretreatedatUniversityCollegeHospital

Ibadanoveraperiodoftwoyears.

Ofthe25(83.3%)participantswithischemicstroke,27(27%)hadSIS/SIEwith

17(63.0%)malesand10(37.0%)females.19(70.4%)ofischemicSIS/SIEused

antihypertensive while 35(47.3%)ofischemic NSIS used antihypertensive

(p≤0.040).Concerninguseofstatin,19(70.4%)ofischemicSIS/SIEusedstatin

while25(33.8%)ofischemicNSISusedstatin(p≤0.001).Again,presenceof

corticalinvolvementofcranialCTwashigher12(44.4%)intheischemicstroke

patientswithSIS/SIEcomparedto14(18.9%)NSIE(p≤0.009).Themeanageof

ischemic stroke patients with SIS/SIE was 67.41±11.96 compared to

61.58±9.74 among ischemic cohortwith NSIS and this was statistically

significant(p≤0.014).

Furthermore,therewasasignificantdifferencebetweenischemiccohortwith

SIS/SIEandNSISwithregardstoraisedICP(p≤0.025)andPTE(p≤0.023).



281

Table78:ComparisonofSocio-biologicalCharacteristicsbetweenParticipants

withIschemicStrokewithorwithoutseizuretreatedatUniversityCollege

HospitalIbadanoveraperiodoftwoyears.

Variablen(%) SIS/SIEn=25 NSISn=41 Statistics p-value

Gender

Male

Female
15(60.0)

10(40.0)

15(36.6)

26(63.4)

3.434 0.064

Masseffect 2(8.0) 1(2.4) 1.107 0.293

Antihypertensive 15(60.0) 16(39.0) 2.743 0.098

Anti-diabetics 5(20.0) 4(9.8) 1.384 0.239

Statin 9(36.0) 16(39.0) 0.060 0.806

RaisedICP 0(0.0) 10(24.4) 6.378 0.012*

Aspirationpneumonia 0(0.0) 10(24.4) 6.378 0.012*

PTE 0(0.0) 2(4.9) 1.108 0.292

UTI 0(0.0) 10(24.4) 6.378 0.012*

Hypertension 18(72.0) 25(61.0) 0.831 0.362

Diabetesmellitus 14(56.0) 6(14.6) 12.582 <0.001*

Corticalinvolvement

Cortical

Notcortical
8(32.0)

17(68.0)

9(22.0)

32(78.0)

0.820 0.365

ACAn(%) 3(12.0) 11(26.8) 2.044 0.153

MCAn(%) 20(80.0) 23(56.1) 3.908 0.048

PCAn(%) 2(8.0) 7(17.1) 1.086 0.297

AGEMean(SD) 59.32(15.24) 63.54(14.3

0)

-1.133 0.261



282

NIHSS0Mean(SD 18.24(9.769) 17.05(6.61

8)

0.591 0.557

Strokesize 4.00(19.00) 3.00(39.00) 0.162 0.872

Strokevolume 8.00(39.00) 8.00(39.00) 0.178 0.859
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Table79:ComparisonofSocio-biologicalCharacteristicsbetweenParticipants

withIschemicStrokewithorwithoutseizuretreatedatUniversityCollege

HospitalIbadanoveraperiodoftwoyears.

Variablen(%) SIS/SIE NSIS Statistics p-value

Background

Alpha

Theta

Delta

Intermixedfast

8(32.0)

7(28.0)

9(36.0)

1(4.0)

14(34.1)

12(29.3)

15(36.6)

0(0.0)

1.672 0.643

Epileptiform

Focal

Generalized

Focal-

generalized

No

3(12.0)

13(52.0)

2(8.0)

7(28.0)

2(4.9)

17(41.5)

1(2.4)

21(51.2)

4.449 0.217

Slowing

Generalized

Intermittent

No

11(44.0)

5(20.0)

9(36.0)

16(39.0)

8(19.5)

17(41.5)

0.214 0.899
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4.59:Comparison ofSocio-biologicalCharacteristics between participants

withHemorrhagicStrokewithorwithoutSeizuretreatedatUniversityCollege

HospitalIbadanovertheperiodoftwoyears.

Ofthe19participantswithhemorrhagicstroke,5(26.3%)hadSIS/SIEwhile

14(73.7%)hadNSIS.Ofthe19hemorrhagiccohortwithSIS/SIE,2(40.0%)were

malescomparedto3(60.0%)femaleswhilehemorrhagiccohortwithNSIS

comprised7(50.0%)malesand7(50.0%)females.



285

Table80:ComparisonofSocio-biologicalCharacteristicsbetweenparticipants
withHemorrhagicStrokewithorwithoutSeizuretreatedatUniversityCollege
HospitalIbadanovertheperiodoftwoyears

Variablen(%) SIS/SIEn=5 NSISn=14 Statistics p-value

Gender

Male

Female
2(40.0)

3(60.0)

7(50.0)

7(50.0)

0.148 0.701

Masseffect 3(60.0) 9(64.3) 0.029 0.865

Anti-diabetics 2(50.0) 0(0.00) 7.875 0.019*

PTE 0(0.0) 2(14.3) 0.798 0.372

UTI 0(0.0) 3(21.4) 1.272 0.259

Statin 0(0.0) 2(14.3) 0.798 0.372

RaisedICP 1(20.0) 6(42.9) 0.827 0.363

Aspirationpneumonia 0(0.0) 5(35.7) 2.423 0.120

Hypertension 5(100.0) 11(78.6) 1.272 0.258

Diabetesmellitus 2(40.0) 0(0.0) 6.259 0.012*

Corticalinvolvement

Cortical

Notcortical
2(40.0)

3(60.0)

0(0.0)

14(100.0)

6.259 0.012*

ACAn(%) 0(0.0) 2(14.3) 0.798 0.372

MCAn(%) 2(40.0) 5(35.7) 0.029 0.865

PCAn(%) 4(80.0) 7(50.0) 1.360 0.243

AGEMean(SD) 43.60(12.95) 58.07(18.4

1)

-1.607 0.126

NIHSS0Mean(SD 14.20(2.49) 16.93(4.71) -1.219 0.239

Strokesize 20.00(10.00) 12.00(8.00) 1.368 0.189

Strokevolume 28.00(30.00) 56.00(21.0 0.134 0.895
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4.60:ComparisonofSocio-biologicalCharacteristicsandMortalityRate

amongNonStrokeInducedSeizureandStrokeInducedEpilepsy(Seizureonly,

SeizurestoEpilepsy,andEpilepsyonlycohorts)treatedatUniversityCollege

HospitalIbadanoveraperiodoftwoyears.

Ofthe85participantsrecruited,55(57.9%)hadNSISwhile30(42.1%)hadSIS.

Ofthe30(42.1%)withSIS,8(26.7%)hadseizureonly,5(16.7%)hadseizurethat

progresstoepilepsy,and17(56.7%)hadepilepsyonlyafterstroke.
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Table81:ComparisonofSocio-biologicalCharacteristicsandMortalityRate

amongNonStrokeInducedSeizureandStrokeInducedEpilepsytreatedat

UniversityCollegeHospitalIbadanoveraperiodoftwoyears.

 Variablesn(%) None
N=55

Seizures
N=8

Seizuresto
Epilepsy
N=5

Epilepsy
N=17

P1

Value
P2

Value
P3Value

Gender
Male
Female 22(40.0)

33(60.0)

3(37.5)

5(62.5)

1(20.0)

4(80.0)

13(76.5)

4(23.5)

0.0338 0.893 0.009*

Stroketype
Ischemic
Hemorrhagic 41(74.5)

14(25.5)

6(75.0)

2(25.)

3(60.0)

2(40.0)

16(94.1)

1(5.9)

0.273 0.978 0.082

Age(Mean±SD) 62.15(15.46 62.75(15.08 59.60(10.83 53.00(17.05 0.202 0.918 0.041*

NIHSS0,
Mean(SD)

17.02(6.15 26.38(12.64 12.80(3.03 14.82(4.79 <0.001* 0.001* 0.182

Size,
Median(range)

6.00(39.00) 5.00(13.00) 4.00(22.00) 4.00(19.00) 0.955 0.781 0.827

Volumeincm
3

Median(range)

12.00(61.50
)

13.00(34.00
)

12.00(34.00
)

4.00(39.00) 0.698 0.467 0.473

Masseffects 10(18.20 1(12.50 1920.0) 3(17.60 0.981 0.692 0.960

Ventricular
effacement

6(10.9) 0(0.0) 1920.0) 3920.0) 0.502 0.326 0.351

RaisedICP 16(29.1) 0(0.0) 0(0.0) 1(5.9) 0.065 0.159 0.049*

Hypertension 36(65.5) 8(100.) 5(100.0) 10(58.8) 0.071 0.047* 0.619

Diabetes 6(10.9) 7(87.5) 3960.0) 6(35.3) <0.001* <0.001* 0.018*

1month
mortality

27(49.1) 7(87.5) 1(20.0) 0(0.0) <0.001* 0.042* <0.001*

3months
mortality

27(49.1) 7(87.5) 1(20.0) 0(0.0) <0.001* 0.042* <0.001*

6months
mortality

35(63.5) 8(100.0) 2(40.0) 0(0.0) <0.001* 0.039* <0.001*

12months
mortality

35(63.5) 8(100.0) 2(40.0) 0(0.0) <0.001* 0.047* <0.001*



289



290

4.61:PatternsofMortalityamong85StrokePatientsTreatedatUniversity

CollegeHospitalIbadanoveraperiodoftwoyears.

Ofthe85participants,66(77.6%)hadischemicstrokewhile19(23.4%)had

hemorrhagicstroke.However,outofthe85ischemicstrokepatients,39(45.9%)

weremalesand46(55.1%)werefemales.Furthermore,ofthe39hemorrhagic

strokepatients,20.5%,41.0%,41.0%,48.7%,48.7%,and48.7%diedby7days,1

month,3months,6months,12months,and24months,respectively.Onthe

otherhand,8.9%,24.8%,24.8%,26.1%,28.7%,and31.7%diedintheischemic

group.TherewerehigherM:F [60(67.4%)vs29(32.6%)],lowermean age

[59.99±9.80vs65.39±11.77;p≤0.004],higherhemorrhagicdeath
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Table82:PatternsofMortalityamong85StrokePatientsTreatedatUniversity
CollegeHospitalIbadanoveraperiodoftwoyears.

Variablen(%) Alive Dead Statistics pvalue

Gender

Male

Female
21(58.8)

16(43.2)

18(37.5)

30(62.50

3.120 0.077

Age(Mean±SD) 59.60(10.83 53.00(17.05 0.202 0.320

Hypertension 22(59.5) 37(77.1) 3.057 0.080

Diabeticsmellitus 9(24.3) 13(27.1) 0.083 0.773

Hyperlipidemia 5(13.5) 8(17.0) 0.195 0.659

HeartDisease 1(2.7) 2(4.2) 0.132 0.717

StrokeType

Ischaemic

Haemorrhagic
30(81.1)

7(18.9)

36(75.0)

12(25.)0

0.445 0.505

NIHSS0,(Mean±SD) 53.00(17.05 52.11(14.05 0.4448 0.072

ACA 5(13.5) 11(22.9) 1.209 0.272

MCA 24(64.9) 26(54.2) 0.987 0.320

PCA 9(24.3) 11(22.9) 0.023 0.897

Size,Median(range) 14.00(17.0) 13.00(139.0) 0.678 0.451

MassEffect 5(13.5) 10(20.8) 0.770 0.380

SmallVesselDisease 10(35.7) 9(25.7) 0.739 0.390

LargeArtery 6(21.4) 11(31.4) 0.790 0374
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4.62: PredictorsofSeizuresandEpilepsyamong85StrokePatientsTreated

atUniversityCollegeHospitalIbadaninSouthWesternNigeriaoveraperiodof

twoyears

Onregressionanalysis,onlydiabetesmellitus(Betacoefficient3.474,oddratio

7.261,p≤0.007,C.I2.578-403.990)predictedSIS.However,alsoonlydiabetes

mellitus(Betacoefficient2.574,oddratio1.225,p≤0.036,C.I1.190-114.691)

predictedSIE.
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Table83: PredictorsofSeizuresandEpilepsyamong85StrokePatients
TreatedatUniversityCollegeHospitalIbadaninSouthWesternNigeriaovera
periodoftwoyears

Variables B p-value Oddsratio 95%CI

Seizures

NIHSS 0.066 0.230 1.441 0.959-1.191

Hypertension -17.331 0.998 0.000 0.000-

Diabetesmellitus 3.474 0.007* 7.261 2.578-

403.990

Mortality30days 0.412 0.790 0.071 0.073-31.205

Mortality90days 0.412 0.790 0.071 0.073-31.205

Mortality180days -0.933 1.000 0.000 0.000-

Mortality360days -17.963 1.000 0.000 0.000-

Epilepsy

Agemean -0.060 0.057 3.634 0.885-1.002

Gender

Male

Female

1.923

Reference

0.058 3.602 0.939-49.882

RaisedICP -1.985 0.168 1.889 0.008-2.331

Diabetesmellitus 2.574 0.036* 1.225 1.190-

144.691

Mortality30days -0.125 1.000 0.000 0.000-

Mortality90days -0.215 1.000 0.000 0.000-

Mortality180days 2.713 1.000 0.000 0.000-

Mortality360days 17.838 1.000 0.000 0.000-
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4.63:ComparisonofEEGCharacteristicsamong30StrokeInducedEpilepsy/

StrokeInducedSeizure(11Carbamazepineversus19Levetiracetam)Treated

UniversityCollegeHospitalIbadaninSouthWesternNigeriaoverperiodof

2years

The frequencyofalpha,theta,delta and intermixed fastwere 1(12.5%),

5(62.5%),1(12.5%)and1(12.5%)respectivelyintheCBZcompareto8(57.1%),

4(28.6%),2(14.3%)and0(0.0)respectivelyinLEVgroup.Thisishowevernot

statisticallysignificant(p≤0.149). Similarly,at12months,thefrequencyof

alpha,theta,anddeltawas3(50.0%),2(33.3%),and1(16.7%),intheCBZgroup

comparedrespectivelyto12(85.7%),2(14.3%),and0(0.0%)intheLEVgroup.
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4.84:ComparisonofEEGCharacteristicsamong41StrokeInducedEpilepsy/

StrokeInducedSeizure(22Carbamazepineversus19Levetiracetam)Treated

atUniversityCollegeHospitalIbadaninSouthWesternNigeriaoverperiodof

2years

Variable CBZ

N(%)

LEV

N(%)

p

value

Frequency CBZ

N(%)

LEV

N(%)

pvalue

Backgroundat

Presentation

Alpha

Theta

Delta

Intermixedfast

1(12.5)

5(62.5)

1(12.5)

1(12.5)

8(57.1)

4(28.6)

2(14.3)

0(0.0)

0.129

Frequency

Presentatio

n

Fast

Slow

2(18.2)

9(81.8)

8(42.1)

11(57.9)

0.180

Background6months

Alpha

Theta

Intermixedslow

2(33.3)

3(50.0)

1(16.7)

12(85.7)

2(14.3)

0(0.0)

0.047*

Frequency

6months

Fast

Slow

3(50.0)

3(50.0)

12(85.7)

2(14.3)

0.091

Background

12months

Alpha

Theta

Intermixedslow

3(50.0)

2(33.3)

1(16.7)

12(85.7)

2(14.3)

0(0.0)

0.149

Frequency

12months

Fast

Slow

4(66.7)

2(33.3)

12(85.7)

2(14.3)

0.329

Epileptiform patternat

Presentation

Focal

Generalized

Focal-generalized

None

1(9.1)

5(45.5)

0(0.0)

5(45.50

2(10.5)

11(57.9)

2(10.5)

4(21.1)

0.431

Slowingat

Presentatio

n

Focal

Generalized

Intermittent

None

-

4(36.4)

5(45.5)

2(18.2)

-

9(47.4)

2(10.5)

8(42.1)

0.081

Epileptiform patternat

6months

Focal

Generalized

Focal-generalized

None

0(0.0)

3(50.0)

0(0.0)

3(50.0)

2(14.3)

6(42.9)

2(14.3)

4(28.6)

0.510

Slowingat

6months

Focal

Generalized

Intermittent

None

-

1(16.7)

3(50.0)

2(33.3)

-

2(14.3)

4(28.6)

8(57.1)

0.594

12month

Focal

Generalized

Focal-generalized

None

0(0.0)

3(50.0)

0(0.0)

3(50.0)

2(14.3)

2(14.3)

2(14.3)

8(57.1)

0.273

Slowingat

12months

Focal

Generalized

Intermittent

None

-

1(20.0)

2(40.0)

2(40.0)

-

2(14.3)

4(28.6)

8(57.1)

0.805

CBZ-Carbamazepine LEV–Levetiracetam
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4.64 Socio-biological Characteristics of 30 Patients Treated with

Levetiracetam orCarbamazepine atUniversityCollege HospitalIbadan in

SouthWesternNigeriaoveraperiodofoneyear

Ofthe30participantsthatdevelopedSIS/SIE,17(54.8%)weremalesand

13(45.2%) were females (p<0.346). The socio-demographic, clinical

characteristics,andMRofparticipantwithseizuresonlythatareonCBZwere

statisticallycomparable to those on LEV exceptforNIHSS at12months

(p≤0.041)andNIHSSat24month(p≤0.040).



298

4.85 Socio-biologicalCharacteristicsof30PatientsTreatedwith
Levetiracetam orCarbamazepineUniversityCollegeHospitalIbadaninSouth
WesternNigeriaoveraperiodofoneyear

Variables CBZn=11 LEVn=19 pvalue

Gender

MaleN(%)

FemaleN(%)

5(45.5)

6(54.5)

12(63.2)

7(36.8)

0.346

NIHSSat1month

Notsevere

Severe

6(54.5)

5(43.5)

6(100.)

0(0.0)

0.145

NIHSSat1year

Notsevere

Severe

4(36.4)

7(63.6)

6(100.0)

0(0.0)

0.041*

MRSat1month

GoodoutcomeN(%)

PooroutcomeN(%)

4(36.4)

7(63.6)

8(42.1)

11(57.9)

0.757

MRSat1year

GoodoutcomeN(%)

PooroutcomeN(%)

4(36.4)

7(63.6)

12(63.2)

7(36.8)

0.156

Mortalityat1monthN(%) 3(27.3) 5(26.3) 0.954

Mortalityat1yearN(%) 5(45.5) 5(26.3) 0.284

CSIDAT1month

CIn(%)

NCIn(%)

10(90.9)

1(9.1)

19(100.0)

0(0.0)

0.181

CSIDat1year

CIn(%)

NCIn(%)

5(83.3)

1(16.7)

10(71.4)

4(28.6)

0.573

*p<0.05comparingCBZandLEV CBZ-Carbamazepine LEV–
Levetiracetam CI–CognitivelyImpaired NCI–NonCognitivelyImpaired
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4.86 Socio-biologicalCharacteristicsof30PatientsTreatedwith
Levetiracetam orCarbamazepineatUniversityCollegeHospitalIbadanin
SouthWesternNigeriaoveraperiodofoneyear

Variables CBZ LEV pvalue

NIHSSat2years

Notsevere

Severe

3(30.0)

7(70.0)

6(100.0) 0.040*

MRSat2years

Goodoutcome

N(%)

Pooroutcome
N(%)

3(30.0)

7(70.0)

12(63.2)

7(36.8)

0.089

Mortalityat2years
N(%)

5(45.5) 5(26.3) 0.284

CSIDat2years

CI

NCI

5(100.0)

0(0.0)

4(50.0)

4(50.0)

0.057

*p<0.05comparingCBZandLEV CBZ-Carbamazepine LEV–
Levetiracetam CI–CognitivelyImpaired NCI–NonCognitivelyImpaired


