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Abstract

Aim: Ischemic heart disease and stroke are the leading cause of morbidity
and mortality worldwide. Ischemic stroke and ischemic heart disease have
similar pathophysiological mechanisms and risk factors. Ischemic heart disease
patients are associated with increased morbidity and mortality, but the studies
describing outcomes of ischemic heart disease in ischemic stroke patients are a
lack. This is the first study to correlate ischemic heart disease in ischemic stroke
with length of stay and functional outcome by using modified Rankin Scale
(mRS). This study aims to compare the clinical outcome of ischemic stroke
patients with ischemic heart disease and without ischemic heart disease.

Methods: This retrospective cohort study of 200 patients were first incident
acute ischemic stroke recorded in the Bethesda Hospital Yogyakarta Stroke
Registry (2012-2017). These patients were divided into ischemic stroke patients
with ischemic heart disease and ischemic stroke patients without ischemic heart
disease. The primary outcomes of the study was in-hospital mortality, disability
measured by modified Rankin Scale (mRS), and length of stay. The data were
analyzed bivariate followed by the Chi-square test and Mann-Whitney.

Results: Data of 200 patients with 100 stroke patients with ischemic heart
disease consist of fifty-eight male (58.0%) and eighty-six (86.0%) were more
than 50 years old. Compare to 100 stroke patients without ischemic heart disease
consist of fifty-eight male (58.0%) and eighty-nine (89.0%) were more than 50
years old. The mortality of stroke patients with ischemic heart disease group is
eighteen patients (18.0%), sixty patients (60%) have poor functional outcome
(mRS >2) and have length of stay 7.50 (0-40) days. Bivariate analysis showed
stroke patients with ischemic heart disease group is significantly associated with
higher in-hospital mortality (RR:2.9, 95%CI:1.1-7.3, p<0.019), worse disability
(RR:2.6, 95%CI:1.3 =5.1, p<0.005) and prolonged hospital stay (7.50 (0-40) vs
4 (0-14), p<0.001) than in stroke patients without ischemic heart disease group.

Conclusion: Ischemic stroke patients with ischemic heart disease is
statistically significantly associated with higher in-hospital mortality, worse
disability, prolonged hospitalization than in ischemic stroke patients without
ischemic heart disease.

Keywords: ischemic heart disease, ischemic stroke, comparison, clinical
outcome

KYPEKTIH HINEMUSIJIBIK AYPYbI BAP )KOHE )KOK HAYKACTAPJA NINEMUSAJIBIK HHCYJbTTIH KJIMHUKAJIBIK
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TYXbIPBIMOAMA

Makcarbi: XXypekTiH UeMuanblK aypybl xaHe WHCYNbT Gaprblk anempae aypydblH xaHe eniMHiH - Heridri ceGentepi Gonbin Tabbinagb.

NweMmsanbIK MHCYMBT XaHE JKYPEKTiH ULLEMUSNbIK aypybl Gipaen natouanonormsnbik MexaHu3maepre xaHe Tayeken dpaktopnapbiHa ne. XKypekTiH
vwemusnblk aypybl 6ap naumMeHTTepAe MHCYNBTThIH XKWi nanaa 6onybiH aypyabiH XeHe eniM MacernecimeH bainaHbiCTbipabl, AereHMeH ULLeMUSnbIK
MNHCYNbT Ke3iHAe XXYPEeKTiH UWeMUsanbIK aypy HOTUXKECIH 3epTTey wwekTeyni. byn 3epttey PaHkuHHIH (MRS) TypneHaipinreH wkanacbiH dyHKUMoHan-
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Obl HOTMXKEMEH KONAaHy >XaHe y3aK aypyxaHara aTKbl3yMeH ULLEMUSNbIK MHCYMbT Ke3iHOE JKYPEKTiH NeMUSANbIK aypybl CanbICThIpbIbIn XaTkaH
anfalukbl 3epTTey. byn 3epTTeyaiH MakcaTbl XYPEeKTiH UWEMUANbIK aypybIMEH XXoHe OJChI3 ULLIEMUSTbIK UHCYMBTNEH NauMeHTTepae KUHUKanblK
HaTWXeEHI canbIcTbipy 6onbin Tabbinagbl.

Opictep: berecaa AypyxaHacbiHblH [>KOKbsikapTa MHCYMbTbIHbIH TidiMiHae (2012-2017) TipkenreH anfalukbl XiTi MHCynbTneH 200 nauneHTTi
peTponepcrneKkTuBanbIk TONTbIK 3epTTey. MaumeHTTepai eki Tonka 6enreH: eMUSINbIK MHCYTBT XKaHE XXYPEKTiH NLEMUSTbIK aypybl 6ap keHe XYpeKTiH
ULEMUSITIBIK aypybl 3KOK ULLIEMUSATBIK MHCYNBThI 6ap nauneHTTep. 3epTTeyaiH anfallkbl HOTUMXKEC aypyxaHa iWwiHaeri eniM, PaHKUHHIH TyprieHaipinreH
LUKanachl 6oMbIHLLIA enLIeHETIH MHBaNuaM3aLUnsnay, xaHe aypyxaHara aTKbl3yAblH Y3aKTbiFbl 60nbin Tabbinagpl. Xu-ksagpart xeHe MaHHa-YUTHUAIH
TecTepiMeH kepceTkilTepaid GipdakToprbIK xeHe BuHycKanblk TangaMachl eTkisingi.

Hatumxenepi: YKannbl caHbl 200 MHCYNBTNEH XaHE >XYPEKTiH nwemMusanblk aypybl 6ap 100 naumeHTTeH TypFaH GipiHwi Ton eny ceri3 (58,0%)
epnepgi xaHe cekceH anTbl (86,0 %) xacTtapbl 50-AeH xofapbinapabl kaMTuabl. 100 naumMeHTTeH TypaTbIH XYPEKTIH ULLIEMUAIbIK aypybl KOK UHCYIb-
Tbl 6ap ekiHwi Ton eny ceri3 (58,0 %) epnepai xaHe xacTtapbl 50-AeH ackaH cekceH TofbI3 (89,0%) naumeHTTepaeH Typadbl. IHYNbTNeH XaHe XYPeKTiH
nwieMusinbik aypybl 6ap nauneHTTepAeH KypanFaH naumMeHTTepaiH enimi oH ceris (18%) Kypaabl, annbic (60%) naumneHTTe xarFbIMCbI3 (OyHKLMOHaNAbI
HaTwxke (MRS>2) BonFaH xaHe aypyxaHara >aTKbI3yAblH y3akTbifbl 10.26+8.39 kyH Kypaabl. BUHyckanblk Tangama xXypekTiH WeMUsinbIK aypybICbl3
MHCynbThl 6ap nauueHTTep TobblHa KapaFaHAa MHCYMBLTMEH XXaHEe XYPEKTIH ULWEMUSANbIK aypybl 6ap nauneHTTep ToObl aypyxaHa iwiHaeri eniMHiH
xorfapbl AeHreiimeH (RR:2.9, 95%Cl:1.1-7.3, p<0.019), unsanuamsaumsameH (RR:2.6, 95%Cl:1.3 5.1, p<0.005) xaHe aypyxaHara »aTkbl3yablH CO-
3binybliHa (10.26+8.39 vs 4.59+2.57, p<0.001) egayip AeHreniae 6ainaHbICTbl EKEHIH KOPCETTi.

KopbITbIHABI: VLLeMUSNbIK UHCYIBT XXaHE XXYPEKTIK ULLEMUSANbIK aypybl 6ap nauneHTTep ToObl XYPEKTIH ULIEeMUAIbIK aypybl XKOK ULLEMUSATIbIK
MHCYNbT TOObIHAAFBI NALMEHTTPEre kKaparaHaa YIIKeH aypyxaHara iWwiHaeri nHekumanapra, Hallap UHBanuau3auusFa, aypyxaHara )aTtkbl3y Ke3eHiHiH
cosblnMangplfbiHa 6annaHbICTbI.

Herisri cesaep: xypekTiH nwemMmnanbik aypybl, ULLEMUSTBIK UHCYILT, CanbICTbIPY, KIMHUKaNbIK HOTUXE
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PE3IOME

Lenb: Vwemnyeckas GonesHb cepgua M MHCYMbT SBASIOTCH OCHOBHBIMU MpUYMHaMKM 3aboneBaeMoCT U CMEPTHOCTU MO BCEMY MUPY.
Vwemunyecknii MHCYNBT M uwemuyeckas bonesHb cepAua UMEKT OAMHAKOBble MaToguM3nonornyeckne MexaHuambl U akTopbl pucka. YacTtoTy
BO3HWKHOBEHWSI MHCYNbTa Y NaLMEHTOB C ULLEMUYECKOW BONe3Hbio cepALa CBA3bIBaOT C Mpobnemon 3aboneBaemMocT U CMEPTHOCTU, HO U3yYeHne
nwiemmnyeckon GonesHu cepgua npu UWEeMUYECKOM MHCYIBTE C UCXOOO0M OrpaHuyeHo. HacTosuwee nccnegoBaHne SBNSETCA NepBbIM, B KOTOPOM
COMocCTaBnsAeTca nwemmnyeckas 6onesHb cepaua Mpyu UWEMUYECKOM WHCYNbTe C MPOAOIMKUTENBHOCTBIO rocnuTanu3aumm n yHKUMOHaNbHbIM
MCXOAO0M MCMOSMb30BaHUSA MOAMULMPOBaHHOW wkanbl PaHknHa (MRS). Llenblo HacToswero nccnenoBaHns SBMAETCA CPaBHEHWE KIMHUYECKOro
ncxopa y naumMeHToB C ULLEMUYECKUM UHCYINBTOM C Mlemmnyeckon b6onesHbto cepaua n 6es Hee.

MeTtoabl: HacTosiee peTpocnekTuBHoe KoroptHoe wuccriefoBaHne 200 naumeHToB C MepBbIM OCTPbIM  MLLEMUYECKUM UHCYNBTOM,
3aperncTpupoBaHHbiX B Pernctpe mHcynbta [rokbskapTbl Bonbruubl Betecaa (2012-2017). MNMaumeHToB pasgenuny Ha ABe TPynnbl: MauMeHTbl
C UWEMUYECKNM WMHCYIIETOM U ULIEeMUYEeCKon OOMesHblo cepaua U NaumeHTbl C UIEeMUYECKUM MHCYNbTOM 6e3 miemudeckon GonesHu cepgua.
[MepBMYHBIM MCXOAOM MCCNEeAOBaHNSA OKasanucb BHYTPMOOMbHWYHAS CMEPTHOCTb, MHBaNMAM3auMsa namepsemas no MoamduLVMpoBaHHONW LKane
P3aHkvHa, n npogomkmMTenbHOCTb rocnutanmaaunn. Nposoamncs oAHOMAKTOPHbIN 1 BUBapUaHTHbIM aHann3 AaHHbIX C NocneayLnMMy Tectammn Xu-
kBagpaT n MaHHa-YuTHu.

Pesynbratbl: NepBas rpynna n3 100 nauMeHTOB C MHCYNbLTOM M MLIeMUYeckor 6onesHbio cepaua, us obuero konuvectsa 200, cogepxuT
naTbaecat BoceMb (58.0%) Myx4uH n BoceMbaecsT wecTb (86.0%) nauneHToB ctapwe 50 net. Bropas rpynna n3 100 nauMeHToB C MHCYNETOM
6e3 nwemunyeckon GonesHu cepaua copgepxuT natbaecat BoceMb (58.0%) myxunH n BocembaecaT Aesatb (89.0%) naumeHToB ctaple 50 neT.
CMepTHOCTb MauMeHTOB rPyMMbl C MHCYMLTOM U MLLEMUYECKON GonesHbio cepaua cocTaBuna BocemHaguatb nauneHtos (18.0%), y wectugecatu
nauneHToB (60%) 6bin HebnaronpusATHLIN YHKUMOHamMbHBIM ucxoq (MRS >2) n npogomkuMTenbHOCTbL rocnuTanusaumn coctasuna 10.26 + 8.39
OHen. buBapunaHTHbIV aHanua nokasan, YTo rpynna naunMeHTOB C MHCYNLTOM U UeMnYeckon 6onesHbio cepaua B 3HAYUTENbHOWM CTEeNeHn cBa3aHa
C BbICOKMM YPOBHEM BHYTpubGOnbHNYHOW cMepTHocTM (RR:2.9, 95%CI:1.1-7.3, p<0.019), niBanuansaumnen (RR:2.6, 95%Cl:1.3 -5.1, p<0.005) n
3aTaHyBLUMMCS neprogom rocrivtanudauum (10.26+8.39 vs 4.59+2.57, p<0.001), yem B rpynne nauMeHTOB C MHCYNbLTOM 6e3 nwemmnyeckon 6onesHn
cepaua.

3akntoyeHue: pynna nauueHToB C ULLIEMUYECKUM WMHCYNBTOM W MWEMUYEeCcKon OOnesHblo cepaua B 3HAYMTENbHOW CTEerneHW CBA3aHbl
c GonbLuent BHYyTPMOONbHUYHON UHAEKUMNEN, XYALIEeN UHBaNuam3aumen, 3aTaHyBLUMMCS NepuoaoM rocnutanusauum, Yem B rpynne nauneHToB C
ULEMUYECKUM UHCYNETOM 6e3 nemmnyeckor 6onesHu cepaua.

KnioyeBble cnoBa: nwemnyeckas 6onesHb cepaua, NLEMUYECKUA UHCYIBT, CPaBHEHMWE, KIMMHUYECKNA NCXon

Introduction

Coronary artery disease (CAD) and stroke are the leading
causes of death and disability in patients with cardiovascular disease
(CVD). Cardiovascular disease accounts for 31% of all deaths in
global. Fifteen million people aged >20 years in the United States
experience CVD, contributing about 800,000 deaths [1]. CAD
victims in Indonesia reached 138,380 or 9.89% of total deaths.
The Sample Registration System (SRS) Ministry of Health in the
Indonesia in 2014 showed that deaths of CAD were around 12.9%,
the second highest position after stroke [2].

Ischemic stroke and ischemic heart disease have similar
pathophysiological mechanisms and risk factors [3]. Previous
studies have shown an increased risk of ischemic stroke after
Ischemic heart disease is highest in the first few days after the event
[4]. Stroke following an ischemic heart disease remains a challenge
even today, and can lead to potentially poor clinical outcomes.
Stroke remains a catastrophic complication of ischemic heart
disease with a mortality rate of up to 60% at one year [3, 4].

Ischemic heart disease patients are associated with increased

morbidity and mortality [5], but the studies describing clinical
outcomes of ischemic heart disease in ischemic stroke patients are
a lack. This is the first study to correlate Ischemic heart disease in
ischemic stroke with length of stay and functional outcome by using
mRS. The understanding of risk factors especially ischemic heart
disease can help the clinician for further management. This study
aims to compare the clinical outcome of ischemic stroke patients
with ischemic heart disease and without ischemic heart disease.

Methods

Design

The design of this study was retrospective cohort that used
secondary data recorded in the Bethesda Hospital Yogyakarta
Stroke Registry from 2012 until 2017. The primary outcome of the
study was in-hospital mortality, disability measured by modified
Rankin Scale (mRS), and length of stay. We only used complete
data. Incomplete data were excluded from the study. Each subject
had been followed up from the first day until they were died in-
hospital or discharge from the hospital.
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Study population

The study population of this study were first incident ischemic
stroke patients at Bethesda Hospital in Yogyakarta that confirmed
with clinical and CT (computed tomography) scan of the head. The
inclusion criteria were as follows: Ischemic stroke patients and first-
time stroke. We excluded patients with a history of previous stroke,
onset more than 24 hours and incomplete data. We use OpenEpi
software to calculate the sample size with a significance level <0.05
and power 80%. The calculation showed that minimal sample in
each group is 30. Subjects were selected in consecutive manner
until required subject obtain.

Variables

The dependent variable in this study is in-hospital mortality,
disability measured by modified Rankin Scale (mRS), and length
of stay. Disability status was defined as limitations in performing
activities and on this basis the subjects were differentiated into those
poor functional outcome and good functional outcome. Disability
status was measured on a modified Rankin score (mRS) scale [6,7].
Subjects with good functional outcome included subjects who were
no symptoms, no significant disability and slight disability (mRS
score 0,1 and 2). Subjects with poor functional outcome included
subjects with moderate disability, moderately severe disability,
severe disability with a home care program, and death (mRS score
310 0).

The Independent variables were ischemic heart disease.
Group divided into ischemic stroke patients with history of
ischemic heart disease group and ischemic stroke patients without
history of ischemic heart disease group. Ischemic heart disease
diagnosis was made based on American Heart Association criteria
Ischemic heart disease. Included stable angina pectoris; which
was confirmed by cardiac stress test; unstable angina pectoris,
ST-elevation myocardial infarction (STEMI), and non STEMI,
confirmed by electrocardiography (ECG). The data about clinical
characteristics profile consist of onset to hospital admission,
comorbidities, stroke risk factors, in-hospital complications used
for subject characteristics.

Ethic

This study used secondary data. Research Ethics Committee
of Duta Wacana Christian University School of Medicine had
approved the study. Ethical clearance for conducting the study
was obtained from the ethic committee, Duta Wacana Christian
University School of Medicine Yogyakarta, Indonesia.

Statistical Analysis

The statistical analysis was performed by licensed SPSS
version 23,0. We considered that significance level is P < 0.05. The
data analyzed with Chi-square test was used for categorical variable
and Mann-Whitney for continuous. Categorical data presented as
percentages and continuous data presented as median and minimum-
maximum if abnormally distributed. We used RR (Related Risk)
and 95% Confidence Interval to show the comparison.

Results

From January 2012 to December 2017, there were 6526
subjects who had suffered from ischemic stroke and 1685 had
incomplete data and were excluded from this study. Subjects were
selected in consecutive manner until required subject obtained.
Table 1 showed the subjects characteristics of the remaining 200
subjects. The data obtained from 200 patients consisted of 100
ischemic stroke patients with history of ischemic heart disease
and 100 ischemic stroke patients without history of ischemic heart
disease. The subjects were predominantly males. Older age (age
more than 50 years old) were more common in IHD group. The most
subjects in IHD group came to hospital more than 6 hours (54.0%)
after stroke onset. Almost half (42.0%) of the patients with history
of THD group had dyslipidemia and hypertension was present in
52.0% of cases. Atrial Fibrillation (7 %) and Complication (20%)
were more often in ischemic stroke patients with ischemic heart
disease. Late onset was more frequently in patients without IHD
group (64.0%). Complication in patients without IHD consist of
four patients (4%). The most prominent risk factor of the patients
without IHD group was hypertension (49%).

Table 1 Characteristics of patients with ischemic heart disease compared to patients without ischemic heart disease

Ischemic Heart Disease No Ischemic Heart Disease p-value
N n
Male 58 58 1.000
Age >50 year old 14 11 0.521
Early onset (< 6 hours) 46 36 0.151
Loss of Consciousness 27 13 0.013
Comorbid Hypertension 52 49 0.777
Comorbid Dyslipidemia 42 33 0.189
Comorbid Atrial Fibrillation 7 3 0.331
Complication 20 0.001
Complication Urinary Tract 2 0 0.497
infection
Complication Pneumonia 10 0 0.002
Complication Gastointestinal 10 4 0.164
bleeding
Complication Decubitus 5 0 0.059

The mortality, poor functional outcome, prolonged hospitalization were more common in ischemic stroke patients with IHD group.
Based on the results of the bivariate analysis in Table 2 Bivariate analysis showed stroke patients with ischemic heart disease group was
significantly associated with higher in-hospital mortality (RR:2.9, 95%CI:1.1-7.3, p<0.019),worse disability (RR:2.6, 95%CI:1.3 5.1,
p<0.005) and prolonged length of stay (7.50 (0-40) days vs 4 (0-14) days, p<0.001) than in stroke patients without ischemic heart disease

group.
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Table 2 Association of ischemic heart disease with clinical outcomes.

Ischemic heart disease Disability RR (95% Confidence p Value
Poor Functional Outcome Good Functional Outcome Interval)
60 (60.0%) 40 (40.0%) 2.6 (1.3-5.1) 0,005
Mortality RR (95% Confidence p Value
Yes No Interval)
18(18.0%) 82(82.0%) 2.9 (1.1-7.3) 0,019
Length of Stay p Value
7.50 (0-40) days 0,001

Discussion

The main purpose of this study was to compare clinical
outcomes of ischemic stroke patients with ischemic heart disease
and without ischemic heart disease. The present study there was
association between ischemic heart disease in ischemic stroke
with mortality, disability and length of stay in hospital. Ischemic
stroke patients with ischemic heart disease was associated
with twofold higher mortality and with threefold higher poor
functional outcome in acute ischemic stroke patients.

Similarly, in previous study ischemic stroke patients
following an ischemic heart disease had increased in-hospital
and long-term mortality with in-hospital mortality of 30%, more
acute and more extensive deficits, and greater residual deficits
at 6 months [8]. Ischemic heart disease was strongly associated
with the development of acute ischemic stroke, patients with a
history of ischemic heart disease had more than twice the risk
of stroke than those who have not [5,9]. Other studies also
considered ischemic stroke after ischemic heart disease was an
important complication, with a mortality rate of up to 60% at
one year [5,8].

Cardiac Injury in ischemic heart disease was associated
with higher mortality, worse disability, and prolong hospital stay
in acute ischemic stroke patients. This result was also similar
to previous studies that cardiac injury may lead to cardiac
dysfunction and hypokinesis of cardiac chambers, which in turn
may predispose the patient to left ventricular mural thrombus
(LVMT) due to flow characteristics in the left ventricle, this
LVMT then becomes a potential source of embolic events
[10]. Coronary artery disease was associated with significant
left ventricular dysfunction, it is an important risk factor for
mortality of stroke [10, 11].

Previous studies had identified anterior wall myocardial
infarction as one of the predictors of post- myocardial infarction
stroke. Clearly the degree of myocardial damage as measured by
the post-myocardial infarction left ventricular ejection fraction
(LVEF) was associated with stroke risk. An 18% relative increase
in risk for every 5% decrease in LVEF has been demonstrated [8,
11]. Other study showed that one-third of patients with ischemic
stroke history had more than 50% coronary stenosis [12].

Cardiac injury may cause atrial dysfunction or
cardiomiopathy, which signifies an increased risk of Ischemic
Stroke even without atrial fibrillation or may cause atrial
arrhythmias such as atrial fibrillation, which in turn may lead
to an increased risk of ischemic stroke [10]. Ischemic heart
disease and myocardial infarction were common cardiac source
of embolic stroke, accounting for up to 30% [13, 14]. Increased
coagulation activity during ischemic heart disease, persisting at
least up to 6 months, can potentially lead to increased thrombosis
and subsequent cardioembolism events [8, 13]. Patients with
cardioembolism had a high risk of death and small vessel
occlusion have a lower risk of death, which may be associated
with cardioembolic occlusion of a large arteries and lack of

collateral circulation. Occlusion of a large artery make poor
outcome of stroke [11].

In this study risk factor hypertension, dyslipidemia, and
atrial fibrillation were more common in the ischemic heart
disease group. Modifiable risk factors were the same for both
ischemic heart disease and without ischemic heart disease
groups, but the risk factors such as hypertension, dyslipidemia,
and atrial fibrillation were highly prevalent in ischemic heart
disease group. This study was consistent with the results of
previous research, cardiovascular disease was a multifactorial
disease, stroke patients frequently had comorbidities such as
hypertension, diabetes mellitus, heart disease, and dyslipidemia
[15-17]. Stroke with various comorbidities such as diabetes
mellitus, atrial fibrillation, ischemic heart disease and
hypertension will worsen the clinical outcome [18,19].

Atrial fibrillation is present in 7.0% of cases in IHD group.
Atrial fibrillation (AF), whether new or chronic, was the single
most important risk factor for post-myocardial infarction stroke.
Atrial Fibrillation could occur in up to 20% of patients following
STEMI and was associated with a significant increase in risk
for an in-hospital stroke and increase in-hospital and short-term
mortality, increased stroke with profound morbidity [8,13,14].

Hypertension was main vascular risk factor in both groups,
but it was more common in IHD group. Hypertension was a
known risk factor for cardiovascular disease and blood pressure
control was associated with a reduction of recurrent events [20].
Hypertension and dyslipidemia contribute to an increased risk of
atherothrombotic stroke [3]. Ischemic heart disease is a marker
of severe systemic and cerebrovascular atherosclerotic disease
that in turn is associated with Ischemic stroke risk [11]. Previous
of severe systemic atherosclerosis such as ischemic heart
disease in ischemic stroke was associated with poor outcome of
mortality and disability.

Length of stay in ischemic stroke with IHD group was
longer than length of stay in ischemic stroke without IHD
group (7.50 (0-40) vs 4 (0-14) days). Prolonged hospital stay
was associated with the presence of medical complications
[21, 22]. Medical complications (gastrointestinal bleeding,
decubitus, urinary tract infection and pneumonia) were common
in stroke patients with ischemic heart disease (20%). The results
of previous studies that complications will increase the risk of
death and post stroke complications worsen outcome [23-25].

The limitation of our study was the short-term follow-
up. We only observed the in-hospital mortality and in*hospital
disability. Further studies should have long-term outcome follow-
up to know long-term mortality and disability. Subjects were
selected in nonprobability sampling methods with consecutive
manner. Using consecutive manner without randomization is a
potential source for selection bias. Our study also had several
limitations including lack of data on the type of ischemic heart
disease, location of ischemic heart disease, echocardiographic
findings, and data on medications used. The use of electronic

24
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stroke registry and the fact that the types of variable listed in  associated with higher in-hospital mortality, worse disability,
the electronic stroke registry were relatively complete were the prolonged hospitalization than in ischemic stroke patients
strength of this study. without ischemic heart disease.

Conclusion

; ) o . . Disclosures: There is no conflict of interest for all authors.
Ischemic stroke patients with ischemic heart disease was
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