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evaluationof the proarrhythmicpotentialof drugsvia@ThoroughQT/QTc (heartrate-cor-
rectedQT) studies®.

However therearesometechnicalbarriersto theimplementationof suchstudiesBasic
ECGmanagemenprogramssuppliedby eachvendordo not provideamethodfor transfer-
ring completeECGparametersnto individual hospitalinformation systemsAdditionally,
manyECGrecordsarestill storedasprinted documentsor imagefiles,from which numeric
valuesannotbesimplyextractedn digital form.

OtherexistingeCGdatabaseghe STAFHII, CardiacSafetyResearciConsortiumgeCG,
andPhysioBanldatabasesrelimited in thattheir dataareobtainedonly from patientswith
specificmedicalconditions,or from certainstudiesandtrials. The STAFHII databasécludes
ECGsthatwereacquiredfrom patientswith myocardialinfarction [5]. The CardiacSafety
ResearciConsortiumECGandPhysioBanldatabaseimclude ECGdatafrom clinicaltrials
anddrug safetystudiesjncluding thoroughQT/QTc studieg6+9]. Becausef their origin,
thesadatabasesannotincludeelectrophysiologicathange®utsideof specificcircumstances.

In contrastto the above-mentionedatabaseshe previousECG-VIiEWdatabas&asno
restrictions excepffor afewconstraintgertainingto meetthe USHealthInsurancePortabil-
ity and AccountabilityAct PrivacyRule[10]. ECG-VIEW containsall diagnosegirug pre-
scriptions,andselectedaboratorytestresultsthat canaffectan ECG.It alsocontainsECG
datafrom healthypeoplefor possiblaiseasareferenceohortof the generalSouthKorean
population.From July2012to July2016 thereweremanydatarequestgapproximately90)
from 13countriesin Asia,North America,and Europe(S1Table).In addition,two papers
werepublishedusingthe previousE CG-ViEWdatabas§l 1,12].However ECG-VIiEWcon-
tainsonly QT/QTc data;it doesnot providethe PRinterval, QRSduration,and cardiacaxis
data.Thesecanbeusedto examineelectrophysiologicathange$n morediverseclinical cir-
cumstanceslo compensatéor this limitation, were-extractedall of the ECGparameters.

Theaim of this studywasto establistareal-worldECGdatabas¢hat canbeusedto evalu-
atethe effectf drugsanddiseasesn ECGchangeshy updatingand upgradingour previous
ECG-ViEWdatabaseThis newdatabasevill providean opportunity to evaluatehe effectof
adrug or combinationof drugs,on electrophysiologicalhangesn patientswith manydis-
easeanddrugtreatmentsThenewversionof our ECG-VIEWdatabasés the ECG-VIEWIL.

Materials and methods
Database development

Data resources and patient characteristics. This studywasperformedusingthe standard
12-leadsurfaceECGdataof one SouthKoreantertiary teachinghospitalwith 1,103eds.The
studyprotocolwasapprovedby the Ajou UniversityHospitalInstitutional ReviewBoard.All
ECGsperformedfrom 1 Junel994to 31 July2013wereincludedin the databaseAll numeri-
calparametersverecalculatedusingMarquette™2SLalgorithms(versions7, 13,and 22)
developedy GEHealthcareTherewereno restrictionswith respecto comorbiditiesor pre-
scribeddrugs.Thedatabaseontained979,27ECGsfrom 461,17%atients(Tablel). An aver-
ageof 2.1ECGsper patientwererecordedin thedatabas€S2Table).A total of 188,823
patientsreceivecsequentiaECGspf those,119,768inderwentmorethantwo ECGsin 2
year§S1Fig). Themedianand meandurationsbetweerthe ECGrecordingswere340and
633daysrespectivelyS3Table).Amongthosepatients,119,76&atientshadmorethan2
ECGrecordswithin 2 yearqS1Fig). The medianandmeannumberof drug prescriptions
givento patientswho hadhadatleastwo ECGsin a2-yearperiodwere9 and20.18respec-
tively (S4Tableand S2Fig). The averagageof the patientswas42.6+ 19.2yearsandmale

PLOS ONE | https://doi.org/10.1371/journal.pone.0176222  April 24, 2017

2/12


https://doi.org/10.1371/journal.pone.0176222

A freely accessible electrocardiogram database

Table 1. Demographic and clinical characteristics of the ECG-VIEW Il database population.

Characteristics Value
Patients (n) 461,178
Healthy individuals 94,326
Number of patients according to department visited
Outpatient 276,036
Inpatient 93,036
Emergency room visit 109,090
Electrocardiogram, n 979,273
Age, years 42.6 “19.2
Age categories in years, n (%) 2 0-9 31,020 (6.7)
10-19 21,091 (4.6)
20-29 49,033 (10.6)
30-39 95,075 (20.6)
40-49 94,534 (20.5)
50-59 69,894 (15.2)
60-69 55,635 (12.1)
170 40,084 (8.7)
Male sex, n (%) 231,058 (50.1)
Age-adjusted CCl, n (%) 0 37,894 (8.2)
1-2 32,403 (7.0)
3-4 7,819 (1.7)
5-6 156,614 (34.0)
7-8 119,624 (25.9)
>9 106,824 (23.2)
ECG parameters RRinterval, ms 851.7 “197.0
PR interval, ms 157.1 “26.7
QRS duration, ms 91.1 “15.2
QT interval, ms 390.0 “43.5
QTc interval, ms 425.4 “31.5
P axis (degrees) 48.4 “24.8
QRS axis (degrees) 45.2 “38.1
T axis (degrees) 46.2 “38.4
Source, n (%) Electronic health records 48,083 (4.9)
ECG management system 865,590 (88.2)
Printouts 67,384 (6.9)
Department, n (%) Emergency 173,356 (17.7)
Health examination 177,972 (18.1)
Inpatient 193,851 (19.8)
Outpatients 435,878 (44.4)

Data are presented as means *“standard deviation or frequencies.
CCl, Charlson comorbidity index; ECG, electrocardiography

a. Age at the time when the first ECG was performed, before changed to the birth year group.

https://da.org/10.13714urnal.pon®176222.t001

patientscompriseds0.1%of all patients.The proportion of patientswith SouthKoreanethnic-

ity was98.8%.

ECG data extraction. TheRRinterval,QT/QTc interval,PRinterval, QRSduration,P
waveaxis,QRSaxis,and T waveaxisvaluesvereextractedrom eachECGdatasourceThere
werethreesourcegrom whichthe ECGdatacould beextractedpaperECGsdigitalizedECG
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recordsin the ECGmanagemensystem(MUSE; GE Marquette Milwaukee WI), andthe
EHR systemFirst,numericECGvalueson printed ECGswerecopiedfrom the previous
ECG-ViEWdatabaseyhich wasoriginally extractedusingopticalcharacterecognition.Sec-
ond, weextracted®DFfilesfrom the ECGmanagemensystenviathe web-parsingsoftware
thatwasusedin our previouswork (but whichwasmodifiedto extractadditionalparameters
beyondthoseincludedin the previousversion)[10]. All filesin the systenfrom 1 Junel994to
31July2013could beextractedautomaticallyUsingthe Javaplatform,the ECGparametersn
theextractedPDFfilesweresavedastextfiles.Finally,from 4 March 2010to 31 July2013,
ECGswererecordedin adigitalizedformatin the EHR systenof thetargethospital.These
recordsweresimplytransferredo our databasérig 1).

The ECGdataextractedy thesehreemethodsweremergednto asingledatabasafter
removalof duplicatedata.The paperECGdatacontainedonly the RRintervaland QT/QTc
interval. ECGsfrom both the ECGmanagemensystemandthe EHR containedthe RRinter-
val,QT/QTcinterval,PRinterval, QRSduration, P waveaxis,QRSaxis,and T waveaxis.
Thus,whenthe ECGmanagemensystendatawereduplicatedwith the EHR ECGdataor
paperECGdata,the ECGmanagemensystendataremainedandthe otherdatawere
removed Additionally, whenthe EHR datawereduplicatedwith the paperECGdata,the
EHRdataremainedandthe paperECGdatawereremoved.

TheECGmeasuringlevicesn targethospitalusedBazett'§ormula(QTc= QT/ [RR*9)
to calculatehe QTcinterval.Forthisreasonthe databaseontainsQTcintervalvaluescalcu-
latedwith Bazett'formula. Other QTcdata,basedn Fridericia'sformula(QTc=QT/
[RR*33) or Framingham'formula[QTc = QT + 0.154(1 - RR)],could beeasilycalculated
usingthe QT and RRintervalsprovidedin the database.

Extraction of demographic characteristics and clinical information. Usingthe EHR of
thetargethospital weintegratedthe following demographi@andclinical datainto the ECG
databaseage sexethnicity (Koreanor non-Korean) prescribednedicationsdiagnosesand
selectederumelectrolyteconcentrationgpotassiummagnesiumandcalcium).Thecountof
diagnosisncludedin the databasés presentedn the S5Table.Theobservatiorperiodof a
givenpatientwasdefinedasthe periodfrom 1 yearbeforethefirst ECGexaminationto 1
month afterthe lastECGexamination.Theage-adjuste@€harlsoncomorbidity indexwascal-
culatedwith ICD-10diagnosisodesgdatingfrom 1994to the dateof the ECG.

De-identification. All uniqueidentifierswereexcludedo meetthe USHealthlnsurance
Portabilityand AccountabilityAct privacyrule. Outliersin the laboratorytestresultswere
replacedvith avalueatthe 99.8" percentile(top-coded) Highly stigmatizedtiagnose$S6
Table),suchasinfertility, congenitaimalformation,sexuallytransmitteddiseaseéncluding
HIV infection),andchromosomablbnormalitieswereremoved(215,72%liagnosef?.7%]
from 5,64 2patients[1.2%]).Specifiadrugsthat could beassociatedith, and usedto identify,
aspecificperson(especiallyantiviral agentdor AIDS/HIV) werealsoremoved.Theexamina-
tion date drug prescriptiondate anddiagnosiglatewereshiftedby addingrandomlyassigned
valuewithin specificrange(range:—90to 90daysmean,0.0;standarddeviation,51.9).Thus,
althoughanindividual patientwould not beidentifiableusingthis information, the intervals
betweerthe datedor eachindividual patientwereconservedThebirth yearsveregrouped
accordingto 5-yearintervals(S7Table).

Software tools

We usedEclipsgver.3.2.2]BM, Riverton,NJ)asaJavegrogrammingtool for theweb-pars-
ing andtext-parsingsoftware MS-SQL2014(Microsoft, Redmond WA) wasusedasthe data-
basenanagemensystem.
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Fig 1. Schematic illustration of ECG-VIEW Il construction. An overview of the database development process. All numeric ECG
parameters were extracted from three ECG sources (ECG management system, EHR system, and ECG printouts) from the subject hospital.
After remove duplicated ECGs, the ECG data were integrated with clinical data, validated with QTc data and de-identified. EHR, electronic
health record; ECG, electrocardiogram; ECG-VIEW I, Electrocardiogram Vigilance with Electronic Data Warehouse Il; QTc, heart-rate-

corrected QT
https://doiorg/10.1371§urnal.pon®176222.g001
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Code availability

Theweb-parsingsoftwards availablen our websitehttp://www.ecgvievarg. Thecodeis
availablaunderthetermsof the GNU Affero generapubliclicenseversion3 (https://www.
gnu.org/licenses/agpl-3.0rht). This codewasdevelopedandtestedusingEclipsever.3.2.2;
IBM, Riverton,NJ).

Technical validation

Accuracyof the databas&vasvalidatedaccordingto the correlationbetweerQT andQTc. The
QTccanbecalculatedhccordingto QT intervalsand RRintervalsusingBazett'sormula.
ExtractedQTc valuesverecomparedwith calculated) Tcvaluesin total, 99.82%of extracted
QTcvaluesverematchedo calculated)Tc valuesDatafor which QTc valueswverenot
matchedwereexcluded.

Results and discussion
Data records

TheECG-VIEWII databas@ncludesseveraECGparametergQT interval,QTcinterval,and
RRinterval)thatwerealreadypresentin the previousversionof the databaset alsoincludes
severahdditionalparametergPRinterval, QRSduration, P waveaxis,QRSaxis,and T wave
axis)thatwerenot includedin the previousdatabaseECG-VIiEWII containsall of these
parametersywhich canbeusedto identify atrioventricularconductionabnormalitiesdiseases
associatetvith awide QRScomplexanddiseaseassociatewith cardiacaxisdeviation.

ECG-VIEWII containsabout20yearsWworth of data,whichis over2 yearanorethanthat
of the previousE CG-ViEWdatabasdt additionallycontainsabout270thousandECGs(total,
979,273)from 90thousandpatients(total, 461,178)The meanfollow-up period perperson
wasbb54+ 1,221daysjn comparisonthe meanfollow-up periodin thefirst versionof the
databasevas502+ 1,008days.

Data tables

ThedatabaseomprisesevertablegPersonElectrocardiogramDrug, DrugcodeMaster,
DiagnosisPiagnosisCodeMasteand Laboratory) A descriptionof eachtableandits col-
umnsis providedin Table2. Eachtableis associatedith arandomlyassignegbatientidenti-
fier (3personid®).

Usage notes

Beforedesigninga study,researchersandownloadsampledata,andanagreemenform,
from the ECG-VIEWII websitghttp://www.ecgvievarg). This allowsaquick understanding
of our datastructure.Theagreemenform containsbasicprovisions statingfor examplethat
theresearchewill not usethe datafor economicpurposeswill not identify the patient,will
not releasehe datato otherpeople etc.Proposaldor the useof datain researctandresearch-
er'svalid certificationnumberof the Collaborativenstitutional Training Initiative (CITI) Pro-
gramshouldbesubmittedto the Departmentof Biomedicalnformaticsof Ajou University
Schoobf Medicine,by usingthe applicationform on the websiteto obtainthe completeraw
data.After examiningthe submittedproposalresearchersandownloadthe raw datafrom

the ECG-VIEWII websitein commaseparatedaluesile or mdf (for MS-SQL)or sqlfile (for
MySQL).TheECG-VIEWII databasés freelyavailablgo public researchergut we prohibit
our datafrom beingusedfor commercialpurposes.
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Table 2. Overview of tables in the the ECG-VIiEW Il database.

Table name
Person

Electrocardiogram

Drug

DrugcodeMaster

Diagnosis

DiagnosisCodeMaster

Laboratory

Column name
personid

sex
birthyeargroup

ethnicity
personid
ecgdate
ecgdept

ecgsource

RR

PR

QRS

QT

QTc
P_wave_axis
QRS_axis
T_wave_axis
ACCI
personid
drugdate
druglocalcode
atccode
duration
drugdept

route
druglocalcode
drugigrdname
personid
diagdate
diagcode

diaglocalcode
diagdept
diaglocalcode
diagnosis
personid
labname
labdate
labvalue

Type, precision
Integer

Boolean

Integer

Boolean
Integer

Date
Character (1)

Character (1)

Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer

Date
Character (8)
Character (7)
Integer
Character (1)

Character (1)
Character (8)
Character (50)
Integer

Date

Character (100)

Character (8)
Character (1)
Character (8)
Character (190)
Integer
Character (1)
Date

Number (7,2)

https://da.org/10.1371durnal.pon®176222.t002

Description
A randomly assigned patient identifier
Patient sex; 1 = male, 0 = female

Birthdates were grouped by 5-year intervals. The definition of each group is presented in S7
Table.

The state of belonging to an ethnic group; 1 = Korean, 0 = non-Korean
A randomly assigned patient identifier
The date on which the electrocardiogram was recorded

Department in which the electrocardiogram was ordered
E = Emergency, H = Health examination, O = Outpatient, | = Inpatient

Origin of ECG data
M = ECG management system, P = scanned paper ECG, E = electronic health records

RRinterval, ms

PR interval, ms

QRS duration, ms

QT interval, ms

QTc interval, ms

Degree of P wave axis

Degree of QRS axis

Degree of T wave axis

Age-adjusted Charlson comorbidity index when ECG was performed
A randomly assigned patient identifier

Drug prescription date

Hospital electronic health record drug code
Anatomical Therapeutic Chemical (ATC) drug code
Duration of drug use

Department that prescribed the drug
(E = emergency, H = health examination, O = outpatient, | = inpatient)

Route of drug administration (P = parenteral [injection], E = enteral)
Hospital electronic health records drug code

Drug ingredient

A randomly assigned patient identifier

The day on which the patient received a diagnosis code in the hospital

Diagnosis code with International Classification of Diseases (ICD) codes within observation
period

Diagnosis code with local electronic health record codes within observation period
Department in which diagnosis was made

Diagnosis code with local electronic health record codes within observation period
Diagnosis, full text

A randomly assigned patient identifier

Name of laboratory test

Laboratory test performed date

Laboratory test value

Collaborative research

Discovery of QT interval prolongation. Our previousECG-ViEWdatabasevasdevel-
opedto provideinformation on QT intervalprolongationandassociateéactors[10]. The
databasés alreadybeingusedto evaluateadversalrug reactionghatresultin QT interval pro-
longation.After examiningthe associatiorof the QTcintervalwith certaindrugs,Yun etal.
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Table 3. Number of electrocardiograms and patients with abnormal ECG parameters.

Electrocardiogram Patients
Shortened PR interval 37,141 28,798
Prolonged PR interval 36,238 21,381
Wide QRS complex 27,680 12,096
Prolonged QTc interval 109,125 54,560
Abnormal P axis 88,819 61,467
Left axis deviation 27,173 12,222
Right axis deviation 39,637 25,528
Abnormal T axis 96,951 41,258

https://da.org/10.1371durnal.pon®176222.t003

[11] suggestethat famotidineadministrationcanprolongthe QTcintervalandincreasehe
proarrhythmicpotential. Additionally, Parketal.[13] concludedthat selectiveserotoninreup-
takeinhibitors arelesdikely to beassociatedith QTcintervalprolongation.The ECG-VIEW

Il containspreviousE CG-ViEWdataandanadditional270thousandECGsallowingresearch-
ersto studytherelationshipbetweerthe QT intervalanddrug administration.Accordingto
Bazett'formula,aQTcof > 450msin men,and> 470msin women,in considerechbnormal
[1]. Usingthesecriteria, QTc prolongationwasseenin 69,64 ECGsn men(n = 33,551)and
39,47&CGsin women(n = 21,009)n thedatabaséTable3).

Discovery of conduction abnormality. ThePRintervalrepresentshetime from the
onsetof atrial depolarizatiorto the onsetof ventriculardepolarizationA shortened®Rinter-
val(< 120ms) maybeassociatedith Wolff-Parkinson-White syndromeor junctional
rhythms.A prolongedPRinterval (> 200ms) mayindicateafirst-degreeheartblock,whichis
associatewith asignificantrisk of atrialfibrillation (relativerisk = 1.45) heartfailure with left
ventriculardysfunction(relativerisk = 1.39),and mortality (relativerisk = 1.24)[12]. The
ECG-VIEWII containsdatafrom 28,79&atientswith ashortenedPRintervaland21,381
patientswith aprolongedPRinterval(Table3). Thedatabasalsocontainsdataon serumelec-
trolytes,abnormalitiesof which candeterioratePRinterval prolongation.Analysisof PRinter-
valdatawith electrolytevaluesallowsresearchert studyconductionabnormalitiesheart
failure,etc.

Discovery of diseases associated with cardiac axis deviation. ECG-VIEWII contains
moreinformation on the axisof Pwave QRS and T wavethan doesour previousdatabase.
QRSaxisdeviationis the mostimportant axisinformation. A normal QRSaxisrangesrom
-30to 90degreesA QRSaxisof > 90degreess definedasright axisdeviation.Rightventricu-
lar hypertrophy chroniclung diseasdateralwall myocardialinfarction, dextrocardiaandleft
posteriorfasciculablock canbeassociate@ith right axisdeviation.A QRSaxislesgshan-30
degreess definedasleft axisdeviation,which canbeassociatevith left ventricularhypertro-
phy,left bundlebranchblock,inferior wall myocardialinfarction, Wolff-Parkinson-White
syndrome yentricularpacing/ectopyandostium primum atrial septadefect The ECG-VIEW
Il databaséncludes39,637ECGsshowingright axisdeviation(25,528atients),and27,173
showingleft axisdeviation(12,222atients)(Table3).

Thenormal P waveaxisrangedrom Oto 75degreesvariousstudieshaveevaluated® wave
axisdeviationsRangektal.[14] showedhat anabnormalP waveaxisis correlatedwith atrial
fibrillation. In addition, Acaretal.[15] showedhat the P waveaxiswassignificantlyincreased
in patientswith systemidupuserythematosuand positivelycorrelatedwith the SELENA--
SLEDAIscore Another studyshowedhat anabnormalP waveaxiswasassociatewith a55%
increasedisk of all-causenortality [16]. The ECG-VIEWII contains88,81ECGswith an
abnormalP waveaxis(61,46 patients)(Table3). Thedatabasalsocontainsall diagnosesf
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patientsduring the observatiorperiod. Researchersould evaluatehe correlationof the P
waveaxisanddiagnosidistory.

The T waveaxiswascategorizecisnormal (1580 75E)borderline(> 7580 105F0r —15E
to < 15E)pr abnormal(-180Bo0 < —15For > 105H0 180E)Therewasanearlytwo-fold
increasedisk of coronaryheartdiseaseleath,andan approximately60%increasedisk of
incidentcoronaryarterydiseas@ndall-causamortality, for thosewith markedT waveaxis
deviation[17]. Moreover,T waveaxisdeviationis correlatedwith metabolicsyndrome Jow-
gradesystemidnflammation,andleft ventricularhypertrophyin patientwith diabetesnellitus
or pregnancy{18+21].ECG-VIEWII contains41,258atientswith anabnormalT waveaxis
andprovidesan opportunity to evaluatehe correlationof manydiseasewith the T waveaxis
parameter.

Discovery of cardiac disease in patients with a wide QRS complex. The QRScomplex
representslepolarizatiorof theventricles A normal QRScomplexdurationis < 120ms
in adultsand < 80msin children.An abnormalQRScomplexmayresultfrom oneof the
following:aninterventricularconductiondisturbanceaberrantventricularconduction,
ventricularpre-excitationandventriculardysrhythmiaThe ECG-VIEWII contains
27,68CECGswith awide QRScomplex,from 12,096patients(Table3), therebyproviding
valuablanformation for researchert investigataliseaseassociatewith awide QRS
complex.

Discovery of correlation of ECG parameters with echocardiography parameters. An
echocardiographglatabaséEchoDB)wasmadeafterthe previousE CG-ViEWdatabasavas
openedo the public. It includesapproximatelyl 00,00@chocardiographgataparameters
from 72,39%atients Amongthe parameteréncludedin the EchoDBarethe ejectionfraction,
left ventricularenddiastolicand systolicdimensions|eft atrium size jnterventricularseptakend
diastolicandendsystolicthicknessedeft ventricularmassandex, ratio of mitral velocityto early
diastolicvelocityof the mitral annulus,andright ventriclesystolicpressureThe ECG-VIEWII
canbestudiedmorethoroughlywhencombinedwith the EchoDBIf anyresearcheraishto
evaluatehe ECGdataalongwith echocardiographiparameterstheycancontactthe ECG-
VIEW Il teamin the Departmentof Biomedicalnformaticsin Ajou University (abmi@ajou.ac.
kr). Researchererequiredto sendastudyproposalcontainingthe studydesignjandcom-
pletetheapplicationform on the ECG-VIEWII websitgsendby email).After examiningthe
submittedproposalandobtainingpermissionfrom theinstitutional reviewboardof the target
hospitalmembersofthe ECG-VIEWII teamanalyzeahe dataaccordingto theresearcher's
proposal.

Strengths of the ECG-VIEW |l database

Onestrengthof the ECG-VIEWII databasés thatit containsrealpracticedata.Compared
with otherECGdatabases[5x%hat comprisedatafrom clinicaltrials and specificmedicalcir-
cumstanceshe ECG-VIEWII consistof real-worlddataof patientswho havebeenpre-
scribeddrugsto treatmanydiseasesthe ECG-VIEWII databaseallowsresearcher®
evaluatehe electrophysiologicaffectsof drugsin manycomplicatedand complexclinical
situations.

Another strengthof the ECG-VIEWII isthatit consistof long-termfollow-up data.The
meanfollow-up periodwas554+ 1,221daysthis increasedrom ameanof 502daysin the
previousdatabaselhesdong-termdataallowresearcherto evaluatéoth the short-and
long-termelectrophysiologicadffectsof drugs. The ECGdatacanalsobelinked with theecho-
cardiographydata.Finally,the databasés freeto use Any researcherasho agreewith our pol-
icy canuseour database.
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Limitations of the ECG-VIEW Il database

Thedatabasalsohasseveralimitations. First,the numericalparameter®f the ECGwerecal-
culatedusingdifferentalgorithms.The ECGsin our databas&verecollectedovera period of
20yearsduring whichtime the algorithmswereupgradedHowever all ECGsystemsvere
obtainedfrom GEHealthcareandapprovedoy the United States-oodand Drug Administra-
tion. Thereforewearesatisfiedwith the quality control of the algorithms.Secondit contains
datafrom only onelargehospital.Third, the age-adjuste@€harlsoncomorbidityindex of the
database&vascalculatednly within our observatiorperiod,andwith the diagnosticdatafrom
only onehospitalthus,researchershouldtreatthis scoreasreferenceatherthan confirma-
tive data.Last,no waveformdataareprovided.However we havebeencollectingall biosignal
datafrom the 30intensivecareunit (ICU) bedssinceAugust2016,including ECGwaveforms;
arterialblood pressuregentralvenougpressureandsaturation end-tidalCO2,andrespiration
curvesWe planto expandtheICU to 100bedsin 2017 andthesedatawill beavailabldo the
public afterwereceivdnstitutional ReviewBoardapproval.

Conclusion

TheECG-VIEWII databasejescribedn this article,is afreelyaccessiblelectrocardiogram
databaseThis databaséasintegratedall numeric parameter®f electrocardiogranpatient
demographicsdiagnosisiataanddrug prescriptiondata.We believethatthe ECG-VIEWII
databasevill beanexcellentdatasourcefor researclscientistavho studyelectrophysiological
effectof diseaseer drug prescription.
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