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ABSTRACT

Epilepsyisacommonneurologicaldisorderthataffectsmillionsofpeopleworldwide.Patientswith
epilepsygenerallyrequirelong-termantiepileptictherapyandmanyofthemreceivepolypharmacy.
Certainmedications,includingolder-generationantiepilepticdrugs,havebeenknowntopredispose
patients to developing diabetes. Although data mining techniques have become widely used in
healthcare,theyhaveseldombeenappliedinthisclinicalproblem.Here,theauthorsusedassociation
ruleminingtodiscoverdrugsordrugcombinationsthatmaybeassociatedwithnewlydiagnosed
diabetes.Their findings indicate inaddition to themostcommonculpritssuchasphenytoinand
valproicacid,prescriptionscontainingcarbamazepine,oxcarbazepine,orlamotriginemayberelated
tothedevelopmentofnewlydiagnoseddiabetes.Theseminedrulesareusefulasguidancetoboth
clinicalpracticeandfutureresearch.
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INTRODUCTION

Epilepsyisacommonneurologicaldisordercharacterizedbyparoxysmalrecurrenceofepileptic
seizures(Moshé,Perucca,Ryvlin,&Tomson,2015).Long-termuseofoneormoreantiepileptic
drugs(AEDs)toprovideoptimalseizurecontrolhasbeenthemainstayoftreatmentforepilepsy
(Burakgazi&French,2016).AsurveyfoundthatthemeannumberofAEDsconsumedpereachpatient
withepilepsywas1.7±0.8(range1–4)(Eyal,Rasaby,&Ekstein,2014).Inaddition,theburdenof
comorbiditiesishigherinpatientswithepilepsythanthatinthegeneralpopulation(Keezer,Sisodiya,
&Sander,2016).About56%ofpatientswithepilepsywereconcomitantlytreatedwithatleastone
otherprescription(Eyaletal.,2014).Therefore,prescribersshouldcarefullyconsiderthelong-term
adverseeffectsofAEDs—especiallyofthoseolder-generationAEDswithhepaticenzyme-inducing
activitiesandhighpotentialsfordrug-druginteractions(Brodieetal.,2013).
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Priorstudieshavedemonstratedthatenzyme-inducingAEDs—suchasphenytoin—areassociated
withmarkersofelevatedvascularriskincludingincreasedcarotidintima-mediathickness(Chuang
etal.,2012)andahigherriskofstroke(Hsieh,Lai,Yang,&Lin,2013).Notably,theprevalenceof
diabetesishigherinpatientswithepilepsy(Keezeretal.,2016).Itispossiblethatmetabolicside
effectsofAEDsdirectlycausediabetes—which,inturn,leadstoanincreasedriskofvasculardiseases
in patients with epilepsy. For example, phenytoin may cause hyperglycemia through decreased
insulinsecretionandincreasedinsulinresistance(Fathallah,Slim,Larif,Hmouda,&BenSalem,
2015).Valproicacidmaycauseimpairedglucosehomeostasis,overweight,andmetabolicsyndrome
(Verrotti,Manco,Agostinelli,Coppola,&Chiarelli,2010).Furthermore,whenpatientswithepilepsy
aregettingolder,theassociationbetweenAEDsandtheincreasedprevalenceofdiabeteswillbecome
morecomplicatedbecauseofahigherburdenofcomorbidity(Johnsonetal.,2018)andprobably
becauseofthecumulativeburdenofmoreco-medications.Forexample,patientswithepilepsyhave
ahighriskofpsychiatricdisorders(e.g.depression)(Keezeretal.,2016),whereasantidepressants
mayincreasetheriskofnew-onsetdiabetes(Nguyen,Roussin,Rousseau,Montastruc,&Montastruc,
2018;Siafis&Papazisis,2018).Therefore,therelationshipsbetweenAEDs,otherco-medications,
andthedevelopmentofdiabetesarecomplexandremaintobeelucidated.

Dataminingtechniqueshavebeenusedtofindundiscoveredpatternsortobuildclassification
models in many areas including finance and healthcare. The characteristics, large volume, and
complexity,ofhealthcaredatahaveelicitedtheuseofdataminingmodeling(Koh&Tan,2005).

Theobjectiveofthispaperwastoanalyzetheassociationbetweendruguseinpatientswith
epilepsyand the riskofnewlydiagnoseddiabetesusingdatamining techniques.Byconducting
knowledgemining in ahugeelectronichealthcaredatabase, the research is expected to find the
interactionbetweenAEDsanddiabetesinthedataandtoprovidereferenceinformationtoclinicians
regardingprescriptionofAEDs.

Thepaperunfoldsasfollows:Section2providesaliteraturesummarybothoftheuseofdata
miningtechniquestodetectsignalsofadversedrugreactionsandoftheapplicationofassociationrule
mining(ARM)tomedicaldata.Section3describestheresearchdesignandmethods.Section4presents
thefindingsafterdataanalysis.InSection5,theresultsareinterpretedanddiscussed.Contributions
toclinicalpracticeaswellaslimitationsandfutureopportunitiesofthisstudyconcludethepaper.

LITERATURE REVIEw

Data Mining Techniques to Detect Adverse Drug Events
Althoughtraditionalpharmacovigilanceandreportingsystemshavebeenusedfordecadestodetect
adversedrugeventscausedbyamarketeddrug(Waller,2006),adverseeventsofinsidiousonset—such
asofdiabetes—maybelesslikelytobecapturedbyspontaneousreportingsystems.Nevertheless,
withthebuild-upofdatainfrastructure,dataminingtechniquesmakethehypothesis-freescreeningfor
unsuspectedorlatentdrug-outcomeassociationsfeasible;andtheyhelpdetectsignalstocomplement
pharmacovigilancesurveillance(Hallasetal.,2018).Forexample,afterminingareportingsystem
databaseandelectronicmedicalrecordsofthreehospitalsintheUS,increasedbloodglucoselevels
werefoundtobecausedbyanunexpectedsynergisticinteractionbetweenparoxetineandpravastatin
(Tatonetti et al., 2011). Another example is the detection of a higher risk of hypothyroidism in
patientstakingsomeolder-generationAEDs(Lai,Yang,Lin,&Hsieh,2013).However,datamining
techniqueshaverarelybeenappliedtoidentifypotentialdrugcombinationsthatwillcausenewly
diagnoseddiabetesinpatientswithepilepsy—avulnerablepopulationinwhichdruginteractions
withAEDsaremajorconcerns.



 

 

14 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/medication-use-and-the-risk-of-newly-

diagnosed-diabetes-in-patients-with-epilepsy/246000

Related Content

The Impact of On-Line Consumer Reviews on Value Perception: The Dual-

Process Theory and Uncertainty Reduction
Hsin Hsin Chang, Po Wen Fangand Chien Hao Huang (2015). Journal of

Organizational and End User Computing (pp. 32-57).

www.irma-international.org/article/the-impact-of-on-line-consumer-reviews-on-value-

perception/122000

The Study of Para-Social Interaction With E-Word-of-Mouth for Influencer

Marketing by Complex Computing
Yu-Hsi Yuan, Yi-Cheng Yeh, Chia-Huei Wu, Cheng-Yong Liu, Hsin-Hao Chenand

Chien-Wen Chen (2022). Journal of Organizational and End User Computing (pp. 1-

15).

www.irma-international.org/article/the-study-of-para-social-interaction-with-e-word-of-mouth-for-

influencer-marketing-by-complex-computing/287105

Optimizing Supply Chain Management Through BO-CNN-LSTM for Demand

Forecasting and Inventory Management
Rong Liuand Vinay Vakharia (2024). Journal of Organizational and End User

Computing (pp. 1-25).

www.irma-international.org/article/optimizing-supply-chain-management-through-bo-cnn-lstm-

for-demand-forecasting-and-inventory-management/335591

A Multimethod Study of Enterprise Social Media Implementation and Use:

Mitigating the Gap between Theory and Practice
Hillol Bala, Anne P. Masseyand Christine J. Hsieh (2016). Journal of Organizational

and End User Computing (pp. 141-162).

www.irma-international.org/article/a-multimethod-study-of-enterprise-social-media-

implementation-and-use/154007

http://www.igi-global.com/article/medication-use-and-the-risk-of-newly-diagnosed-diabetes-in-patients-with-epilepsy/246000
http://www.igi-global.com/article/medication-use-and-the-risk-of-newly-diagnosed-diabetes-in-patients-with-epilepsy/246000
http://www.igi-global.com/article/medication-use-and-the-risk-of-newly-diagnosed-diabetes-in-patients-with-epilepsy/246000
http://www.irma-international.org/article/the-impact-of-on-line-consumer-reviews-on-value-perception/122000
http://www.irma-international.org/article/the-impact-of-on-line-consumer-reviews-on-value-perception/122000
http://www.irma-international.org/article/the-study-of-para-social-interaction-with-e-word-of-mouth-for-influencer-marketing-by-complex-computing/287105
http://www.irma-international.org/article/the-study-of-para-social-interaction-with-e-word-of-mouth-for-influencer-marketing-by-complex-computing/287105
http://www.irma-international.org/article/optimizing-supply-chain-management-through-bo-cnn-lstm-for-demand-forecasting-and-inventory-management/335591
http://www.irma-international.org/article/optimizing-supply-chain-management-through-bo-cnn-lstm-for-demand-forecasting-and-inventory-management/335591
http://www.irma-international.org/article/a-multimethod-study-of-enterprise-social-media-implementation-and-use/154007
http://www.irma-international.org/article/a-multimethod-study-of-enterprise-social-media-implementation-and-use/154007


The Transfer Strategy of Digital Information Technology for Heterogeneous

Manufacturers
Xianglong Li, Qingjin Wang, Shuai Huang, Renbo Shi, Changlin Hanand Yang Gao

(2022). Journal of Organizational and End User Computing (pp. 1-22).

www.irma-international.org/article/the-transfer-strategy-of-digital-information-technology-for-

heterogeneous-manufacturers/306248

http://www.irma-international.org/article/the-transfer-strategy-of-digital-information-technology-for-heterogeneous-manufacturers/306248
http://www.irma-international.org/article/the-transfer-strategy-of-digital-information-technology-for-heterogeneous-manufacturers/306248

