International Journal of Pharmaceutical Research and Applications
Volume 8, Issue 3 May-June 2023, pp: 3138-3146www.ijprajournal.com

&N

1JPRA Journal

Clinical assessment and comparative therapeutic evaluation of
levetiracetam and its combinations(levetiracetam
withlacosamide,levetiracetamwithphenytoin,levetiracetamwithsodiu

mvalproate)inepilepsy
N. Kodanda ram', B. Manasa?, B. Kireeti vardhan?, V. Pravalika?, SK. Firoz?,J.N. Suresh Kumar®
DepartmentofPharmacyPractice
NARASARAOPETAINSTITUTEOFPHARMACEUTICALSCIENCES
KotappakondaRoad, Yallamanda(P),Narasaraopeta(M),Guntur(Dist.)Pin:522601

Submitted: 14-06-2023

Accepted: 24-06-2023

ABSTRACT

Background: Epilepsy is the second most common
andfrequentlyencountered neurological condition
thatimposes heavy burden on individuals, families
and also on healthcare systems.. The majority
ofpatientswithepilepsybecomeseizurefreewithlevetir
acetaminclinicalpractice.

The purpose of the study is to assess the efficacy
and comparative therapeutic evaluation
oflevetiracetam and its combinations.
(Levetiracetam with lacosamide, levetiracetam with
phenytoin,levetiracetamwithsodiumvalproate).
Method: This is a prospective observational study
conducted in SIMS hospital Narasaraopeta. A
totalof 150 sample population was included in our
study who were on antiepileptic medication. In this
wecompare levetiracetamalone(i.e., monotherapy)
with  levetiracetam combinations to  assess
theefficacyand
safetydrugprofilefromSeptember2021-march
2022i.e., period ofémonths.

Results: In 150 study population the patients who
were using levetiracetam as monotherapy
24%(n=36) and the patients who are using other
antiepileptics along with levetiracetam as
combinationaltherapyare76 %( n=14).

The efficacyofthe therapy is assessed by measuring
the episodes of seizures before thetreatment and
after the treatment. The ADRS that we observed in
patients who are receiving onlylevetiracetam
(n=36) is anger (n=10) and nausea (n=2) and the
ADRS that are observed in patientswho are

receiving levetiracetam and lacosamide (n=73) is
anger (n=8), Gl disturbances (n=5),dizziness (n=1),
and the ADRS observed in patients who are
receiving levetiracetam and
phenytoin(n=2)isirritability(n=4),nausea(n=2),dizzi
ness(n=3).

Conclusion: Based on our study we found that
levetiracetam  works more effectively and
significantlyreducing the number of seizures when
compared to lacosamide as it shows
somemildADRs.Comparedtoothertreatmentgroupsl
evetiracetamwithlacosamideshowsbetterefficacyan
dhavingsafety  profile and compared to
monotherapy, combination therapyshows better
efficacyand havingmildADRs.

KEYWORDS: Antiepileptic,epilepsy,seizure,mono
therapy,combinationaltherapy.

I. INTRODUCTION

Theword“epilepsy”hasitsorigininancientG
reecewhichmeans"toseize,possess,or ~ afflict. =~ @
Epilepsy is a neurological disorder characterized by
chronic predispositionmarkedby sudden
recurrentepisodes of sensory disturbance, loss of
consciousness, orconvulsions, associated with
abnormalelectricalactivityin  the brain, which
requirestypicallytwounprovoked seizures.
Aseizureisdefinedasanabnormal,disorderlydischargi
ngofthebrain'snervecells,resultingin
atemporarydisturbanceof motor,sensory, or
mentalfunction.®
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Typesofseizures:

Seizure
Partial Generalized
Seilzure activity starts in Selzure activity involves
one part of the brain the whole brain
Simple Complex With secondary Absence Myoclomc Tonic- clomc Tonic Alonuc

generalization

SHther, @ FerdH {

Seizure Seizure Selzure Staring and Stiffening
activity while  activity with  area begins blinking m:\?;kn.:‘e?\ts falling and h;-aa\'/l:lngto
person is change in in one area without of the bod Jerking of the royund
alert awareness and spreads falling Y the body 9

PHARMACOLOGICALTHERAPY:
The ultimategoal oftreatment

forepilepsyisnoseizuresandnosideeffectswithanoptimalqualityoflife. Thebestqualityoflifeisassociatedwithaseizure
-freestate.

Antiseizure drugs
|
| | | I
Tonic-clonic & Absence Myoclionic Back-up &
partial seizures seizures seizures adjunctive drugs
Carbamazepine Clonazepam Clonazepam Cl;elbama:ie
Lamotrigine e 3 abapentin
Phenytoin Ethosuxlmlc_le Lamot_rigme Lamotrigine
Valproic acid Valproic acid Valproic acid Levetiracetam
Phenobarbital
Tiagabine
Topiramate
Vigabatrin
Zonisamide
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Il. MATERIALSANDMETHODS

o StudysSite:
ThisstudywasconductedattheSIMSHospitalinNarasa
raopet.

e StudyPeriod:
Aperiodofémonths (October2021-March2022)

e SampleSize:
A total of 150 patients from the In-patient of the
Department of neurology those

whofulfilledtheinclusionandexclusioncriteriaweresel
ectedforthestudy.

1. Thestudypopulationmustbebetweentheagegro
upofabovel8years

2. Thepatients
muststayinthehospitalformorethan24hours.

3. Patientshaving atleastoneepisodeof seizures.

ExclusionCriteria:

1. Patientsbelowthe ageofl8years.

2. Outpatientsshouldnotbetakenintotheaccount.

3. Pregnantwomenareexcluded.Patientshavingcom
orbiditiesareexcluded.

Source ofdata:

The patient's demographical data, clinical data,
therapeutics data and various otherrelevant and
necessary data were obtained every day from the
medical recordsand

* StudyCriteria: ) otherrelevantinformationsources aredocumented.
InclusionCriteria:
a. RESULTS
Table01:DistributionofStudyPopulation
Typeofpopulation Samplesize Percentage (%)

PatientsusingLevetiracetam

(monotherapy) 36 24

PatientsusingotherAEDSalong
withLVT(combinationaltherapy) 114 76
Total 150 100

Tablel:PatientsusingLevetiracetamasmonotherapyare24%andpatientsusingotheranti-epilepticdrugs
alongwithLevetiracetamas combinationaltherapyare 76%.

m Patients using
onlylevetiracetam

Patients using otherAEDS
along with
LVT(combinationaltherapy)

Figure 1: Distribution of study populationTable02: Agewisedistributionofstudypopulation

Table 02: Age wise distribution of study population:

Agegroup Diseasedpopulation Percentage(%o)
19-27 19 12.6
28-37 35 23.3
38-45 28 18.6
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46-56 27 18
57-67 21 14
>68 20 13.3
Total 150 100

Table 2: Majority of the population fall between age group of 28-37 i.e., 35 (23.3%)followed by 38-45 years
i.e., 28(18.6%) and the least was found in 19-27 years i.e.,19(12.6%).

Agewisedistribution
160
140

120
100
80
60

35
2
40 19 . 8 27 21 20
. . .
Diseasedpopulation

H  ]9-27 m 28-37 W 38-45 M 46-56 M 57-67 W>63 MTotal

Figure2: AgeWiseDistributionofstudypopulation

Table-03:Genderwisedistributionofstudypopulation:

Gender Diseasedpopulation Percentage(%o)
Male 85 56.6

Female 65 43.3
Total 150 100

Table:03Majorityofparticipantswereincludedasmalesinpopulationgroupi.e.,56.6%(85)femalesincludedinthisstud
yare43/3 %( 65).

Figure 3: Gender Wise Distribution of Study Population

Table-4:Distributionofdiseasedpopulationbasedontypeofepilepsy:
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Type No.Ofpatients Percentage(%o)
Febrileseizures 10 6.6
Myoclonicseizures 23 15.3
Partialseizures 25 16.6
Focalseizures 23 15.3
Absenceseizures 27 18
Generalisedtonicclonic 42 28
seizures
Total 150 100

Table:4Generalizedtonicclonicseizureswerethepredominantseizuretype,encounteredabout28%(42),
followedbymyoclonicseizures15.3%(23),partialseizures16.6%(25),focalseizures15.3%(23),absenceseizures17%(
17),febrileseizures6.6%(10).

Febrileseizures

Generalised
tonicclonicse
izures

Absence 4
seizures .

yoclonicsei

Figure-4:Distributionof diseasedpopulationbasedontypeofepilepsy

Table-5: Distribution ofpatientsbasedonAEDtherapy:

No.ofpatients Percentage(
S.no Treatmentgroups prescribed %)
1 Levetiracetam 36 24
2 Levetiracetam+lacosamide 73 48.6
3 Levetiracetam+phenytoin 21 14
4 Levetiracetam+sodiumvalproate 20 13.3
5 Total 150 100

Table:5 Patients using only levetiracetam (n=36) and the patients using LVT along withlacosamide (73),
patients using LVT with Sodium valproate (20), and the patients using LV Twithphenytoin(21).
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® | evetiracetam

n » .
Levetiracetam+lacosamide

o
Levetiracetam+phenytoin

Figure-5:DistributionofpatientshasedonAEDtherapy

Table6:Assessment ofefficacyoflevetiracetam(LVT) aloneandLVTwithotherAED’s

BEFORE TREATMENT
S.no Parameters LVT LVT + LVT+ LVT +
Lacosamide Phenytoin sodium
valporate
1. | No.of patientshavingone 14 (38.8%) 37(50.6%) | 9(42.8%) 11(55%)
episodeofseizures
2. 17(47.2%) 25(34.1%) 10(47.6%) 6(30%)
No.ofpatientshavingtwoepiso
deofseizures
3. |No.ofpatientshaving three 5 (13.8%) 11(15%) 2(9.5%) 3(15%)
episode ofseizures
AFTER TREATMENT
S.no Parameters LVT LVT with LVT with LVT with
Lacosamide Phenytoin Sodium
valproate
1.  [No.of patientshavingone 5(13.8%) 10(13.6%) 3(14.2%) 5(25%)
lepisodeofseizures
2. 6(16.6%) 4(5.4%) 2(9.5%) 2(10%)
No.ofpatientshavingtwoepisod
eofseizures
3. [No.ofpatientshaving three 1(2.7%) 0 0 0
lepisode ofseizures

Table: 6 After assessing before and after treatment, before treatment patients having one
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episode,twoepisodes,threeepisodesof seizures arereducedafter usage oftreatment

12
10
10
8
6
6 5 5
4
4 3
2 2
2 1
0 O 0 0 0 0
0
LvT LVTwith LVTwith LVTwith
Lacosamide Phynetoin Sodium
valproate

Table 11: Safety profile of different combinations of anti-epileptics prescribed:

Type Levetiracetam(n | Levetiracetam Levetiracetam Levetiracetam
ofreactio =36) +lacosamide(n +phenytoin(n | +Sodium valproate
n =73) =21) (n=20)

Anger 10(27.7%) 8(10.9%) - 1 (5%)
Irritability - - 4(19%)

Gl - 5(6.8%) 3(15%)
disturbance

Nausea 2(5.5%) - 2(9.5%) 2(10%)

Dizziness - 3(14.2%) 2(10%)

Table 11: In overall study period, the maximum
number of ADRs experienced in patients using
levetiracetamwith phenytoin are irritability (19%),
nausea (9.5%) dizziness (14.2%) and the least
ADRs was
foundinpatientsusinglevetiracetamwithlacosamidea
re anger (10.9%),Gldisturbances(6.8%).

IVDISCUSSION:
In150studypopulationthepatientswhoareus
inglevetiracetamasmonotherapy24% (36) and the
patients who are using otherAntiepileptic’s along
with levetiracetam ascombinational therapy are
76% (114).In this study a total of 23.3% (35)were
in the agegroup of 28-37 followed by 38-45 years

i.e., 18.6% (28) and the least was found in 19-
27yearsi.e., 19 (12.6%).

In our study we observed that the prevalence of
epilepsy is more common inmen than women.
From our study we had the data on individual risk
factors for
epilepsy.Among150epilepticpatientsthemajorriskfa
ctorsweobserveareagei.e.,38%

followed by idiopathic 28 %( 42), genetics 18.6 %(
28), trauma 8.6% (13), and fever6.6 %( 10).
Inourstudythegeneralizedtonic-
clonicseizureswerethepredominantseizuretype,
encountered about 28%(42), followed by
myoclonic seizures 15.3% (23),
partialseizures16.6%(25),focalseizures15.3%(23),a
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bsenceseizures17%(17),andtheleastwasfoundtobefe
brileseizures6.6%(10).

In 150 diseased population the patients using
levetiracetam is
24%(n=36).Thepatientsthatareusingcombinationalt
herapyi.e.levetiracetamandlacosamideis48.6%(n=7
3)andthepatientsusinglevetiracetam andphenytoin
is14%(n=21)andpatientsusinglevetiracetamandsodi
umvalproateis 13.3%(n=20).
Regardingtheassessmentofefficacyofleviteracetam
withlacosemideitshowsmore efficacy in patients
with two episodes of seizures. Regarding the
assessment ofefficacy of leviteracetam with
phenytoin. it shows more efficacy in patients with
twoepisodes of seizures. Regarding the assessment
of efficacy of leviteracetam with sodiumvalproate.
Itshowsmore efficacyin
patientswithoneepisodesofseizures.

In our study the safety profile of AED was assessed
by observing the ADRs.Based on this we observed
that patients using levetiracetam and lacosamide
having lesssideeffects comparedtootherAEDSs.

V. CONCLUSION

Inourstudypopulation,thepatientswhoareus
ingLevetiracetamasmonotherapywere24%&patients
usingcombinationaltherapywere76%.

Wedividedthepopulationbasedontreatment
groups&assessedtheefficacyoftreatmentgroups
based on seizure reduction. In our study we
included pharmacovigilance
aspectsofdifferenttreatmentgroups,itisobservedthatp
atientsusingLevetiracetamandLacosamide
combination having less side effects when
compared to other antiepilepticcombinationsas
wellas monotherapy.

Theresultsinourstudysignifiesthatcombinat
ionaltherapyshowsbetterefficacythan monotherapy.
Levetiracetam and Lacosamide combination shows
better
efficacyandhavingsafetyprofilecomparedtootheranti
epilepticcombinations.
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