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Prognosis of Early-Stage Continuous Electrocardiogram
Abnormalities on Patients with Acute Ischemic Stroke

Beisi Jiang, ms, Xiang Han, mp, Liang Wang, Mp, and Qiang Dong, MD

Background: To exploce the elfects of ceset time of electrocardiogram (ECC) abnoe-
malities at an erly stage of acute ischemic stroke o patient prognosis. Cardlac
dysfunction after stroke 55 a challenge for cliniclans. This s a rdtrospective study
of patients In the rewrcdogy departments of 23 hospatals in Shanghai and Wuban,
China. Methods: The medical records of 331 patients were compared. Chisquare,
Krushal-Wallss, Mann-Whitney U tests, and stratification compared subgroups.
Logistic megressions analyzed factors assoclated with modified Rankin Scale
(mRS) score. Reswdts: ECG aboormalities cccurred in 71.1% of patients at an early
stage (most were within 48 hours of disease cnset) at least ance, whereas 45.9% ol
the patients had ECG abnormalities within 48 hours of onset and at 7 days after
ooset. The incidence of poor progrosis (mRS =1) was significantly higher in the
patients with ECC abnormalities for both time polnds than that in those with normal
ECGs (563" wersus 3%, odds ratio = 2.166). Most patknts demonstrated 1 10 2
ECC abnormalities, and very few patients had 3 or mawe. Increasing number of
ECG abnormalities was mirrared by poorer peognosis. ECG abnormalities oocurred
within 45 hours and at the seventh day aftér onsét of acute ischemic stroke; the
b alities that apy d within 48 hours and were still found on the seventh
day after onset of the di were independent peedictorns of poor patient prognosis.
Conclusions: The incidence of abmormal ECGs was high in the patients with
acute ischemic stroke, and the abesormal BCGs could appear at any stage of the
disease. Key Words: Acute ischemic stroke—continuous  electrocardiogram
abocrmalities —progrosis—ECC—modified Rankin Scake (mRS).

© 2015 by National Stroke Association

Introduction

Around 19% of patients with acute ischemic stroke have
a major adverse cardiac event and 4% die.' This may
invobve disinhibition of the central nervous system,” stress,
or activation of the renin-angiotersin-aldosterone system. !
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Acute stage ischemic stroke signs are generally
unstable, but 12-lead electrocardiogram (ECG) has been
accepted as an effective evaluation methed.” Acute stage
ischemic stroke ECG descriptions have not been updated
since 2008." Most studies focus on ECG abnormality pre-
sentation,”” and martality,” ' not overall prognasis.”’
We exploeed the Incidence and presentation of ECG
abnormalities in Chinese acute ischemic stroke patients,
and investigated early-stage changes and their effects on
prognosis.

Materials and Methods
Patients
The medical records of 351 patients were selected from

the neurology departments of 13 hospitals in Shanghai
and 10 haspitals in Wuhan between April 2007 and

September 2008. The study was approved by the ethical

Journal of Stroke amd Cercbrocuscular Diseases, Vol. 24, Na. 8 (August), 2015: pp 17611767 1761
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Strain pattern and T-wave alterations are predictors
of mortality and poor neurologic outcome following stroke
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Albstract

Background: Stroke i assodated with electrocardiogram (ECG) abnormalities. Howe-
ever_ the role of strain pattem as predictor of poor neurologic outcome and mortality
after stroke has not yet been demonstrated.

Hypothesis: ECG abnormalities, with a particular focus on 5T-segment changes. are
predictors of mortality and neurclogic dizability 20 days after strolos.

Methods: Pati=ntx with up to 24 hours of strolee were prospectively recrusbed. An
ECG was taken at the time of admision The pati=nts’ chnical evolution was evalu-
ated during hospitalization and after discharge by mears of a prescheduled retum
in 20 days. The degree of disabdity was measured by the medified Rankdn scale
(mRs). In relation to the mits, patients were divided into those with scores from O to
2 and those with scores egual to or greater than 3 at the end of the obsz=rvation
period.

Resubts: OF the 112 patients studied, 29 (25.8%) died during the study period.
Patients who died presented higher Mational Institute of Health Stroke Scale and
mRs scores on admission, elevated biomarkers of myocardial necrosss, and abnor-
malities on the ECG. The prevalence of ECG abnormalities was 43%. A logmstic
regression model showed that strain pattern and T-wave alterations were predic-
tors of mortality (odds ratio [OR]: 12970, 95% confidence interval [CI):
1.519-110.723, P = 01%; OR: 3.873, ¥3% CI: 1.135-13.215, P = 0431, respec-
tively] and mRs at 90 days (OR: 12557, 95% CE 1LAT1-94.374 P = 014; OR:
15970, 95% CI 3.471-49479, P = 001, respectively) after stroke, adjusted by
sex, age, stroke subtype, entrance MIH. previous mBs score, and stroke
thrombodysis.

Condusion: Strain patbemn and T-wawve alterations were prediciors of mortality and
poor newralogic outcome 0 days after stroke.

EEYWORDS
ehcirocardiogram, montality, neunshogic disabdity, oulcomes, prediction, stroke
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The QT dispersion and QTc dispersion in patients
presenting with acute neurological events and its

impact on early prognosis

Kailash Kumar Rahar, Hans Raj Pahadiva, Kishan Gopal Barupal, C. B Mathur, Manoj Lakhotia
Department of Madicine, Or. S.N. Medical Coliege. Jodhpur, Rajasthan, indla

Introduction

Stroke is the second most common cause of death in the
world, after Coronary Artery Disease-related deaths. !

Address for commespondence:

10.410M0ITE- 3347 172175

It is also a very important single cause responsible for
morbidity of disease. The central nervous system (CNS)
has an important roke in regulation of cardiac activity and
vasomotor tones® The lesions of the ONS frequently
lead to disturbance of cardiovascular system (CVS)
ard other autonomic functions.”” The manifestations
of such type of autonomic dysregulation are loss of
heart rate variability and various electrocardiogram
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ARTICLE IN PRESS

Prolonged Corrected QT Interval as a Predictor of Clinical
Outcome in Acute Ischemic Stroke

Milan Hromadka, Mp, php,* Jitka Seidlerova, mp, mp, 1§
Vladimir Rohan, Mo, rhp,§ Jan Baxa, Mp, mo,| Jakub Sedivy, mp,*
Daniel Rajdl, M, Ivan UIE, mp,* Petr Sevéik, Mp, rup,§ Jii Polivka, Mo, rp,§
and Richard Rokyta, MD, PhD, Prof®

Backgrownd: This study almed to Investigate changes of corrected QT (QTc) in-
terval during acute ischemnic stroke and its corsdation with high-sensitivity tropooin
1 {haTnld), brain natriusetic peptide (BNI), neurologheal outcomae, and 1.yeae mortality.
Methods: We registered ehectrocardiogram in 69 patients Immediately after ad.
mission (o the intensive care unit and then after 24 and 48 hours. Computed
tomography was performed on admisshon 1o determine brain infarct size and lo-
calization. Neurological catcome was assessed by modified Kankin scale {mRS)
at discharge. Results: Foety-five (652%) patients had prolonged Q¢ at basdine;
caly 15 26.1%) patients had prolonged Qlc after 45 hours. Baseline Q% was nit
assoclated with neurological outcome (P = 27). However, prolonged QTc after 38
houes was associated with worse mRS at discharge (4.5 [3.046.0] versus 20 [1L0-
0L P <0001} Patients who deceased during hospitaization (n =7 [10.1%]) as
compared with survivees had more frequently prolocged QTc after 48 hours (389
versus 0%; P < 0001), higher kvel of heTnl (484 [361.750) versus 8.6 [3.4263);
P e 003), and BNP (334 [224:866] versus 109 [30-190]; £ = 013). In univariate anal-
ysis, Lyear mortality was associated with proloaged Q¥ after 4% hours, hstnd,
and BNFP. In multivarate analysss, only BNP emalned to be associated with 1.year
mortality (odds ratio 3.41, 95% confidence interval 1.06-11.03). Cmdnmns.qn:
Interval in patients with acute ischemsic troke & a dy 3
wq&mamwmmm};wmwm
arad loyear mortality. Patients with prolonged Qc had higher level of haTal
Key Words: Qlc Interval prolongation—ischemic stroke—brain natriuretic
peptide—high-sensitivity troponin —martality.

£ 2016 Natiora] Stroke Assoclation. Published by Elsevier Inc. All rights reservad.
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Early rehabilitation after stroke: relationship between
the heart rate variability and functional outcome

Madja Scherbakov™***" Anush Barkhudaryan®, Micole Ebner™”, Stephan won Haehling®”,
Stefan D. Anker™™*, Michael Joebges® and Wolfram Doehner™**
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Abstract

Alms  Impaired autonomic ervous spstem regulation is frequently observed in patients with stroiee. The: 2im of this prospec-
tive study was to evaluate the impact of cardiac autonomic tone on furctiorad outcome after the early post-strake
rehabilitation.

Methods and resalts  One hurdred and three consecutive patierts (67 & 11 years, body mass index (BIp 27.1 2 5.4 kgime,
B9 men] with ischaemic (84% of patients) and haemonmrhagic stroke wene studied. Depressed heart rate vanability [HRV), asa
sumogate marker of increased sympathetic tone, 'was defined by the standard devation of NN intervals < 100 ms and HRV
triangular index < 20 assessed from a 24 h Holter electrocardiogram at admission to rehabilitation {33 + 16 days after stroke).
Twenty-two per cent of patients had depreszed HRV at baseline and were comparable with patients with normal HRY with
regard to their functional [Barthel Index [Bl), modfied Rankin Scale [mBS), and Rivermead Motor Asseszment [RMA)] and
biochemical status. After a 4-aeck follow-up, 70% of patients with depressed HEV showed a cumulative functicnal disability,
defined by mBS = 4, B < 70, and AMA < &, in conbrast to patients with normal HRV (38%, P = 0.003). Patients with depressed
HEV showed a worse functional states by BI [—168%, P < 0.001), RMA [—12%, P < 0.05], and mBS (+16%, P < 001), compared
with patients with normal HEV. Cumulstive functioral disability was assodated with depressed HRV jodds ratio 4.25, 95%
confidence interval 1.56—11 54, P < 005 after adjustment for age, sex, and body mass index (odds ratio 4.6, 55% confidence
interval 1.42-14.97, P < 0.05).

Condlusioms  The presence of autonomic cardiovascular dysregulation in patients with subacute strofe was associated with
adwerse functional outcome after the early post-stroke rehabilitation.

lmpuntd: Strofe; Heart rate variabity: Rehabiltation; Functional cutcoeme
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Introduction rehabiltation efforts®® There is an evidence of cardiac

dysfunction after chinical and experimental stroke.*™* &
Stroke & a leading cause of desbility in the adult age cardiac autonomic dysregulation, manifested by an impaired
worldwide.® Ewly post-stroke  rehabilitation plags an control of biood pressure and heart rate leading to cerebral
impartant rode in recowery after stroke. & wide range of hypoperfusion and secondary brain injury, may result in the
meedical complications, including automomec  embalance,  increased susceptibilty for post-strofe complications and
tharacterized by decreased vagal modulation and increased  contribute to an  unfavouwrable functonal owtcome.®7E
sympathetic activation may influence the efficacy of Previous studies have described the development of
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Relationship between ischemic stroke locations, etiology subtypes,
neurological outcomes, and autonomic cardiac function
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ABSTRACY ARTICLE HISTORY
Background: Past-stroke autcnomic nervous dysfunction measured with heart rate varability  Received 7 Novernber 2019
(HRY) Is correlated with the traditional risk factors and poor outcome. This study aimed to  Accopted 3 Jure 2020
investigate the association between HRV and infarct locations, etialogy subtypes, and neuro-  evwanps

logical functional outcomes in patients with acute ischemic stroke (AIS). AQute BChamic stoks;

Methods: in this prospective observational study, 186 consecutive patients were assigned 10 ausonomic serveus
% based on the National institutes of Health Stroke Scale  dysfuncrion; heant ane

wore and the Ranlan Scale score (mRS): mild (NSHSS 0-4) stroke, moderate vardabiiny. TOAST subtypes:

(NIHSS 5-14) stroke, Tavorable’ (mRS 0-2) group, and ‘unfavorable’ (mRS 3-5) group. HRY time  nfanct locatiord;
domain parameters were applied to evaluate the autonomic function of patients within 1 week  Mewclogical outcomes
after admession. ANl patients were dassified into different etiology subtypes based on the

TOAST (modified Trial of ORG 10172 in Acute Stroke Treatment) classification. The assoclation

of HRY with stroke location, eticlogy subtypes, neurclogical outcome was explared for all

particpants. Univanate and multivanate analyses were applied to explore the prediction value

of HRV.

MIMMMW atherosderotic infarction (LAA)L 61 had nght intermnal
uwdmysysmkﬂtmﬂm and 61 had vertebrobasilar artery infarction
(VB). Rcot-mean-square of differences (RMSSD) of adjacent RR Intervals and the proportion
calculated by dividing the intesbeat interval defferences >50 ms (PNNSO) in patients of V8
group was significantly lower than those of patients in R4CA group (P < 0.01). HRV parameters
n the LAA group was significantly lower than non-LlAA group (P < 0.01). At discharge,
significant lower HRY presented in the unfavorable group and moderate group (P < 0.05).
After logistic univariate and mukivariate analysis, lower SDNN (OR = 1.019; 95%
Ontml-l.ompnb.ﬂn)mmﬂdcﬂ WMMQMMW
NIHSS at descharge (OR < 1.013; 9! = 1.003-1.024; p« 0.015). Only SONN showed predictive
value for mRS23 (OR = 1.012; 95%C] = 1.002-1.022; p= 0.018) at 1 year.

Conclusions: HAY measured after admission Is related to the AIS infarction basin, TOAST
subtypes, and neurclogical outcomes at discharge suggesting 2 possible role for HRV In
evaluating AIS and identifysng high-risk patients.

Introduction Measurement of heart rate variability (HRV) is an
N SO | T e e R g established and widely implemented tool for assessing

e ke " 2 ANS function [1]. It is generally known that risk
- mhbed ‘f:‘ WEEY fmm:;e (IAI' L';]' Wh:; factors for stroke include hypertension, hyperlipide-
; R y i@, and hyperglycemia, and numerous studies have

homeostasis may exceed the adaptive capacity of the " TP 3
SERE IR us system (ANS) [1.2] with s cnnﬁrn.lcd the relationship between the magnitude of
these risk factors and outcome of stroke [5]. Several

tations in different systems of the organism resulting ber siadics have abats coafemed tat vediced HRY
SO A fyapascics g N e was associated with these risk factors and with the
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