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Ischemic stroke is a main Thai public health issue and leading cause of death in both men
and women. The information on precise predictors of in-hospital stroke mortality is insufficient
but often requested in clinical practice. Therefore, we aimed to study the significant factors that
increasing mortality tPA given acute ischemic stroke patients. This was retrospective study using
data from all patients that was diagnosed acute ischemic stroke and was given tPA admitted in
Saraburi stroke unit between 2015 and 2021. All baseline characteristics and complications data
were analyzed using univariate and multivariate binary logistic regression analysis to estimate crude
and adjusted odds ratio (OR). Total 287 patients diagnosed with acute ischemic stroke were in-
cluded in this analysis (52.9% older than 60 years, 55.3% men). The mortality rate at the stroke
unit was 13% and median stay of deceased patients was 5 days. In non-survivor group the median
NIHSS score was 17 higher than in NIHSS 10 in survivor group. Etiology of stroke by TOAST classi-
fication, 55.3% was cardio-embolic stroke followed by 34.2% large artery atherosclerosis, most
common sites is MCA (81.6%). Main factors that increased risk of in-hospital death as following
MCA with an OR of 6.10 (95%Cl 6.10 -17.16), AOC with an ORs 4.89(95% Cl 1.60-14.93), given IV
antihypertensive before tPA with OR 3.89 (95%CI 1.50-10.11), also swollen dysfunction and gaze
disturbance. Complications increased mortality as following pneumonia with OR 9.77 (95%Cl4.49-
21.27), intracranial hemorrhage with ORs 3.41 (95% Cl 1.64-7.09), progressive stroke with an OR
7.75 (95%Cl 3.24-18.51) brain herniation with ORs 16.33(95%CI 4.64-57.51), and arrythmia with an
OR 4.34 (95%Cl 2.14-8.82). These results might help physicians planning the care team manage-
ment, recognizing the need for intensified monitoring and providing the information to help in the
communication with family members or care-giver.
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Introduction

Stroke remains the major cause of
poor-quality of life in adults. It is also the second
leading cause of death worldwide!. 30-days mor-
tality rate of ischemic stroke has been estimated
at around 15% in high outcome countries™. In
addition, Stroke is a main Thai public health issue
and leading cause of death in both men and
women (First leading cause of death in men and
third leading cause of death in women, death rate
about 16-23%)’. The main treatment in acute is-
chemic stroke nowadays is recombinant tissue
plasminogen activator(tPA) given intravenous. The
study from The National Institute of Neurological
Disorders and Stroke (NINDS) Study published in
1995 show benefit of improved 3 months clinical
outcomes and decrease mortality from 21 to 17 %
compare with placebo.’ Nowadays, predictors of
in-hospital mortality are less intensive well-doc-
umented, in prior studies the risk factor for mor-
tality is not the same. But mostly is severe NIHSS,
elderly and cardiovascular disease.”If we know
the risk factors for death This will allow us to plan
treatment, intensive monitoring and communicate
information to family members and care-giver
about the risk associated in-hospital mortality in
acute ischemic stroke patients receiving intravenous tPA.

Objective
to study the significant factors that increasing
mortality tPA given acute ischemic stroke patients.

Material and Method

This retrospective cohort study included
287 patients diagnosed acute ischemic stroke and
was given intravenous tPA according to indication
of thrombolytic drugs. Medical folders of patients
admitted to Saraburi stroke unit were searched
from the hospital computer database system,
using ICD-10,160 — 169.We used an upper limit of
time from symptoms onset to intravenous tPA
initiation of 4.5 hours. Inclusion criteria were acute
ischemic stroke patients who met the indications
for intravenous tPA. The exclusion criteria were

A

as follows: AlS patients treated with tPA
who did not undergo CT brain 24 hours
after receiving tPA, patients receiving tPA which
thrombolytic dose was miscalculated, and
patients were referred to another hospital.

NIHSS is a systematic assessment tool that
provides a quantitative measure of stroke-related
neurologic deficit. The NIHSS was originally de-

signed as a research tool to measure baseline data
on patients in acute stroke clinical trials. Now, the
scale is also widely used as a clinical assessment
tool to evaluate stroke severity, determine appro-
priate

treatment, and predict clinical outcome.
Additionally, definition of symptomatic intracrani-
al hemorrhage (sICH) was defined by ECASS Il and
ECASS II”® as any type of ICH on follow-up imaging

N\

between 22 and 36 hours and 7 days after stroke
onset and an increase of >4 points on the NIHSS
from baseline or the lowest value within 7 days,
or mortality. Along with, definition of arrythmia in
this study included atrial fibrillation(AF), ventricu-
lar

fibrillation(VF), ventricular achycardia(VT), atrio-
ventricular block(AV lock). Patients with a history
of atrial fibrillation or had new arrhythmia in hos-
pital were considered as having arrhythmias.

The data collected between January 2015
to February 2021 from patients was diagnosed
acute ischemic stroke admitted in Saraburi stroke
unit located in the central region of Thailand—It
represents a common tertiary hospital of the
country. The chart review was collected the clin-
ical data, baseline characteristics, clinical pres-
entation, laboratory, CT brain imaging and com-
plication. Correlations between categorical
variables were
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identified using the chi square test, and
correlations between continuous variables
were determined using the Student t-test to
identify any identifiable risk factors associated with
in-hospital mortality after thrombolysis. The indi-
vidual factors were defined as statistically signifi-
cant when P-value < 0.05 (Pearson chi-square)
v and then put all data in univariate and multivar-
vate binary logistic regression analysis to estimate
crude and adjusted odds ratio (ORs) to reduce

the confounding factors. Baseline characteristics
found to be significantly associated with mortal-

ity on univariate analysis, were evaluated by
multivariable binary logistic regression. Adjusted
odds ratios (ORs) were obtained along with 95%
confidence intervals (Cls). All analyses were done

using STATA version14.0. The Saraburi Hospital
Ethical Committee for Clinical Research accepted

this study protocol (SRBR64-033). In this retrospective

data evaluation, no patient consent forms were
required. Patient names and other traceable

y

identifiers were kept private and omitted from all
data management processes. The authors
received no outside funding and disclosed no
conflicts of interest.

Results

Among 287 patients who was diagnosed
acute ischemic stroke and recieved IV tPA within
4.5 hours, 52.9% of all patients were 60 years or
older,38 patients were dead (13%). Emphasize on
the dead patients, 24 patients (63.2%) are older
than 60 years, 55.3% were men(tablel).Further,
in non-survivor group the median NIHSS score was
17 (range 0-42), which higher than in survivor
group (NIHSS 10).The majority of patients had
hypertension and the other comorbidities are
presented in Tablel. The proportion of smokers
was 37.8%, and the median length of stay was
5-days (range 3-20) (table2.2). Laboratory that we
record for example hemoglobin, platelet, creati-
nine and blood sugar, all laboratory data is not
significant different between survivor or no survi-
vor groups(table2.1).For part of etiology of stroke
by TOAST classification, we found that cardioem-
bolic stroke had the highest proportion (55.3%),fol-
lowed by large artery atherosclerosis (34.2%). In
addition, most common sites of occlusion was
middle cerebral artery (81.6%) (tablel). Among
287 AIS patients treated with IV tPA, 38 (13%) died
during the hospital admission. Unadjusted analy-
ses showed no variation in the proportion of
in-hospital deaths in relation to age, gender,

smoking, alcohol consumption and many comor-
bidities except atrial fibrillations(AF)(Table 1 and
3).
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Table 1 Baseline characteristics of Acute ischemic stroke patients who received IV tPA

between two groups (survivors vs non survivors).

A

Baseline characteristic/risk factor survivors on survivors P value*
( N=249 )(%) (N=38) (%)
General characteristics
e 0.18
1o<el e 121 (48.6%) 14 (36.8%)
2.260 years 128 (51.4%) 24 (63.2%)
Sex
1.Male 091
Zitenele 140 (56.2%) 21 (55.3%)
109 (43.8%) 17 (44.7%)
Coexisting conditions
History of smoke 95 (38.2%) 10 (26.3%) 0.16
Alcohol 103 (41.4%) 18 (47.4%) 0.49
Prior stroke 29 (11.6%) 4(11.5%) 0.84
Myocardial infarction 15 (6.0%) 4 (11.5%) 0.30
CHF 19 (7.6%) 6 (15.8%) 0.10
Valvular heart disease 11 (4.4%) 2 (5.3%) 0.82
DM 66 (26.5%) 8 (21.1%) 0.47
Use antiplatelet before tPA 45 (18.1%) 7 (18.4%) 1.00
o 168 (67.5%) 29 (76.3%) 0.27
o 30 (12.0%) 2 (5.3%) 0.22
e 101 (40.6%) 12 (31.6%) 0.29
et 5 (2.0%) 2 (5.3%) 0.23
Reli e hieart block 4 (1.6%) 0 (0.0%) 0.43
gEevicmatignancy 4 (1.6%) 3 (7.9%) 0.02

*Unadjusted.

AlS, acute ischemic stroke; IV tPA, intravenous tissue plasminogen activator; CHF, chronic heart failure; DM,

diabetes mellitus; HTN, hypertension; CKD, chronic kidney disease; DLP, dyslipidemia
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A

two groups (survivors vs non survivors) continue.

Table 1 Baseline characteristics of Acute ischemic stroke patients who received IV tPA between

Baseline characteristic/risk Survivors Non survivors e
value
factor (N=249 ) (%) ( N=38) (%)
Clinical presentation
Hemiparesis/hemiplegia 246 (98.8%) 37 (97.4%) 0.49
Dysarthria
192 (77.1%) 28 (73.7%) 0.64
Swallowing dysfunction
38 (15.3%) 17 (44.7%) <0.001
Ataxia
32 (12.9%) 5(13.2%) 0.96
Alteration of consciousness
69 (27.7%) 31 (81.6%) <0.001
Hemianopia
o 14 (5.6%) 3 (7.9%) 0.58
aphasia
N 77 (30.9%) 21 (55.3%) <0.001
eglec
i l 49 (19.7%) 17 (44.7%) <0.001
ranial nerve palsy
G . 9 (3.6%) 1 (2.6%) 0.76
aze paresis
56 (22.5% 27 (711.1% 0.001
Antihypertensive drug prior ( 2 ( 2 -
51(20.5%) 18(47.4%) <0.001
TOAST classification
Large artery atherosclerosis 58 (23.3%) 13 (34.2%) 0.15
Cardioembolic stroke 55 (22.1%) 21 (55.3%) <0.001
Small vessel occlusion 122 (49.0%) 3 (7.9%) <0.001
Other determine of etiology 6 (2.4%) 1 (2.6%) 0.93
Stroke of underdetermine of 8 (3.2%) 0 (0.0%) 0.26
etiology
Site of occlusion
ACA 3 (1.2%) 1(2.6%) 0.49
MCA 82 (32.9%) 31 (81.6%) <0.001
Basilar 1 (0.4%) 0 (0.0%) 0.70
ICA 9 (3.6%) 0(00%) 0.23
PCA 6 (2.4%) 1(2.6%) 0.93
*Unadjusted.

ACA, anterior cerebral artery; MCA, middle cerebral artery; ICA, internal carotid artery; PCA, posterior cerebral

artery
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Table 2.1 Laboratory data of AIS patients who received IV tPA between two groups
(survivors vsnon survivors).

A

Survivors Non survivors
Laboratory data Q1-Q3 Q1-Q3
median median
Hemoglobin (g/dL) 12.9 11.9-14 12.4 10.77-14.0 '
Hernatocrit (%) 38.9 35.8 -42.0 38.8 32.60—43.2!'
4 243,000 204,000- 290,000 229 181,000 -273,000
Platelet (cell/mm")
0.94 09-1.0 0.98 0.91-1.00
INR
0.94 0.77-1.13 0.94 0.77-1.14
Creatinine (mg/dL)
113 99-142 138 109-170
DTX (mg%)

Table 2.2 Medical recorded,workflow data and length of hospital stay of AIS patients who received IV tPA

between two groups (survivors vs non survivors).

Survivors Non survivors
Laboratory data Q1-Q3 Q1-Q3
median median
Blood pressure before tPA
(mmHg)
153 140 - 172 169.5 139 - 195
SBP
90 80 - 100 99 86 - 110
DBP
10 7-15 17 11-21
NIHSS
5 3-7 5 3-20
Hospital stays (days)
46 30 - 67 34 27 - 55
Door to onset (mins)
90 60 — 120 93 60 — 130
Door to needle (mins)

IV tPA, intravenous tissue plasminogen activator; SBP, systolic blood pressure; DBP, diastolicblood pressure;

NIHSS, National Institutes of health stroke scale
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A

and non survivor.

Table 3 Characteristics complication of AlS patients who received IV tPA between survivor

Survivors Non survivors
complications P value
( N=249 ) (%) (N=38) (%)
Pneumonia 21 (8.4%) 18 (47.4%) <0.001
' Urinary tract infection 17 (6.8%) 2 (5.3%) 0.72
Bedsore 2 (0.8%) 1 (2.6%) 0.30
|ntracrania[ hemorrhage 40 (161%) ].5 (395%) <OOO].
Progressive stroke 14 (5.6%) 12 (31.6%) <0.001
Upper Gl bleed 5(2.0%) 4 (10.5%) <0.001
Sl 4 (1.6%) 3 (7.9%) 0.02
Falling 0 (0.0%) 1(2.6%) 0.01
. 65(26.1%) 23 (60.5%) <0.001
Arrythmia
. . 5(2.0%) 3 (7.9%) 0.04
Septicemia
) 1 (0.4%) 0 (0.0%) 0.70
Anaphylaxis to tPA
Brain herniation q (16%) 8 (211%) <0.001

Gl bleed, gastrointestinal bleed,

Characteristics factors and in-hospital mortality
Adjusted model analysis showed five factors
that were associated with the risk of in-hospital
mortality. The site occlusion at MCA was significantly
associated with risk of in-hospital death, with an
adjusted OR of 6.10 (95%CI 6.10 — 17.16, P-value =
0.001.). Patients with a clinical presentation

alteration of conscious (AOC) or given IV

anti-hypertensive before tPA administration, swollen

dysfunction and gaze disturbance had a higher risk of
in-hospital death (adjusted ORs 4.89,95%Cl 1.60-
14.93, P-value =0.01),(adjusted ORs 3.89,95%C| 1.50-
10.11, P-value =0.01), (adjusted ORs 2.79 ,95%CI
1.04-7.47, P-value =0.04) and (adjusted ORs
4.03,95%Cl 1.55-10.48, P-value =0.04) respectively
(Table 4.2).

40
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Table 4.1 Characteristic in AIS patients who received IV tPA and clinical presentation of predictors for in-

hospital death from multivariable binary logistic regression

Prognostic factors OR 95% ClI P-value
Swollen dysfunction 2.79 1.04-7.47 0.04 v
Alteration of
4.89 1.60-14.93 0.005 v
conscious
Gaze disturbance 4.03 1.55-10.48 0.04
Antihypertensive drug
3.89 1.50-10.11 0.005
prior tPA given
MCA infarction 6.10 6.10-17.16 0.001

IV tPA, intravenous tissue plasminogen activator ‘
Table 4.2 Comparisons of complication outcomes between survivors and nonsurvivors among acute ischemic
stroke treated with tPA : adjusted odds ratios of predictors of in-hospital death from multivariable

binary logistic regression

outcome
Complication Survivors Non survivors
OR (95% Cl) P-value
(N=249) ( N=38)

pneumonia 21 (8.4%) 18 (47.4%) 9.771 (4.488 - 21.273) <0.001
Urinary tract infection 17 (6.8%) 2 (5.3%) 0.758(0.168 - 3.421) 0.72
Bedsore 2 (0.8%) 1(2.6%) 3.380(0.295 - 37.732) 0.33
Intracranial

40 (16.1%) 15 (39.5%) 3.408(1.637 - 7.093) <0.001
hemorrhage
Progressive stroke 14 (5.6%) 12 (31.6%) 7.747(3.243 - 18.510) <0.001
UGIB 5(2.0%) 4 (10.5%) 5.741(1.469 — 22.433) 0.01
Seizure 4 (1.6%) 3 (7.9%) 5.25(1.127 - 24.447) 0.03
Septicemia 5(2.0%) 3 (7.9%) 4.183(0.957 - 18.275) 0.03
Brain herniated 4 (1.6%) 8 (21.1%) 16.333(4.639 — 57.506) <0.001
Arrhythmia 65(26.1%) 23 (60.5%) 4.341(2.136 — 8.822) <0.001

UGIB, upper gastrointestinal bleeding
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In univariate analysis of complication
variables might influence in-hospital mortality
among AIS treated with tPA, we identified nine
covariates: pneumonia, intracranial hemorrhage,
progressive stroke, UGIH, seizure, falling, arrythmia,
septicemia and brain herniation (Table 3). The
following complication independent predictors
for In hospital mortality were estimated using
multivariable binary logistic regression analysis:
pneumonia (adjusted ORs 9.77 ,95%Cl4.49-
21.27,P-value <0.001) , intracranial hemorrhage(-
adjusted ORs 3.41 ,95%CI 1.64-7.09,P-value
<0.001), progressive stroke(adjusted ORs 7.75
,95%Cl 3.24-18.51,P-value <0.001), UGIH (adjusted
ORs 5.74 ,95%Cl1.47-22.43 P-value = 0.01) , seizure
(adjusted ORs 5.25 ,95%C| 1.23-24.45,P-value
=0.03), septicemia(adjusted ORs 4.18 ,95%Cl
0.96-18.28,P-value =0.03) ,brain herniation (adjust-
ed ORs 16.33,95%C| 4.64-57.51,P-value <0.001)
and arrythmia(adjusted ORs 4.34 ,95%Cl
2.14-8.82,P-value <0.001) respectively. Further-
more, all 12 patients with arrhythmias composed
of 11(92%) AF and 1 (8%) AV block, no one have
VT or VF. Urinary tract infection and bedsore was
no evidence of association with in-hospital mor-
tality among AIS patients who receive tPA treat-
ment (Table 4.2).

Discussion

We found that, consistent with results
from other studies (7,10) in-hospital death among
ischemic stroke patients who received IV tPA was
associated with arrhythmia and pneumonia and
MCA infarction. Regression analyses showed AOC,
MCA infarction, antihypertensive prior Intravenous
tPA, pneumonia, intracranial hemorrhage, progres-
sive stroke, brain herniation, arrhythmia, septice-
mia, seizure and UGIB were independent predic-
tors of in-hospital mortality.

SARABURI HOSPITAL Medical Journal | Vol.36 No.1 January - June 2022

Complication factors and in-hospital mortality

However, there is prior study’developed
a simple score to estimate early mortality of is-
chemic stroke-PREMISE score that consist of age
over 60years, NIHSS over 4, DM and CVD, posteri-
or circular stroke and non-lacunar stroke. This
study started in 2003 in Austria and the mortality
patients is 1,567. Moreover, the define age over
60 years to 4 groups, (70-79, 29%; 80-89, 43%;
over 90, 14%) and more than 86% elder than 70
years. The elder might have more severe stroke
or more severe complication from stroke. So, this
might be the reason why age over 60 years is not
statistics significant in our study. Accordingly, co-
morbidities DM and CVD in prior study the pro-
portion of DM patients and CVD patients is 28%
and 40.8% respectively, in our data only 21% was
DM and 26% was CVD. The last one, we have non
lacuna stroke in non-survival group just 1(2.6%)
patient. Additionally, AF that we found increase
risk of in-hospital death has correlated result with
prior studies®”'®. On the other hand, PREMISE
study’ not include AF in risk factors, they have
49%of patients with AF in non-survival group but
in our study, there is 32%of AF in dead patients
this might explained by AF can cause arrhythmia
that affect the severity of stroke. In addition, re-
gression analysis of clinical presentations shows
increasing mortality in patients with swallowing
dysfunction, AOC, gaze paresis, antihypertensive
drug prior tPA and MCA lesion. This could be ex-
plained by these significant presentations related
to cortical signs except swallowing dysfunction
(that might affect by not full conscious status).
Prior study shows the relation between cortical
sign and large vessels obstruction”. According to
the result that MCA lesion also related to non-sur-
vival group.




Atrial fibrillation was studied many times
prior to have related to increase mortality of acute
ischemic stroke patients''®. Moreover, one small
autopsy study of dead acute ischemic stroke
patient cardiac disease was the main cause of
death in approximately half of the nonvalvular
AF patients, whereas in the sinus rhythm group,
complications of the initial stroke or a recurrent
acute stroke were the predominant causes of
death. However, the underlying pathophysiolog-
ical mechanisms remain unclear. Accordingly, our
result found that atrial fibrillation was the one of
potential factor associate stroke mortality. The
reason might be that worse stroke severity in
patients with AF might be attributable to larger
infarct size, greater likelihood of hemorrhagic
transformation, AF related lower cardiac output,
and less developed collateral circulation in the
brain compared with chronic arterial atheroscle-
rotic disease.'’So we should emphasize not only
the importance of secondary prevention of stroke
by anticoagulation but also the treatment of co-
existing cardiac disease and cardiovascular risk
factors in stroke patients with atrial fibrillation.™®
Thereason why complications during admission—
pneumonia, intra cerebral hemorrhage, brain
herniation. This result was related to prior study
might because that many complications increase
mortality itself like intracranial hemorrhage,
septicemia, arrhythmia. Stroke patients usually
have limited activities like cannot move so it in-
creases bed sore risks or urinary tract infection or
some swollen dysfunction cause aspirate pneu-
monia easier.

Our strength in this study is we had collected
a long data since stroke fast track and IV tPA was
use in Saraburi hospital, Thailand. The number of
patients in this study is much enough for one
single center.In our study we try to find out factors
which could affect the mortality outcome in terms
of clinical presentation at first admission and
paseline characteristic, including in-hospital com-

A

plication factors to obtain reliable data
and be able to apply the results in real
world practice stroke care for acute ischemic
stroke patients treated with tPA.In addition,
we use multivariable binary logistic regression to
diminish the possible confounding factors. Our
study has some limitations. The ASPECT program

CT perfusion or MRI perfusion was still not avail- v
able in our center. Moreover, some clinical presv
entation like gaze disturbance or alteration of
conscious using data from medical record that

may be affected by the professional and accura-

cy of physical examination from physicians.How-
ever,a more valid study will be needed to study

the correlation between risk factors and mortality

in thrombolytic given patients. By the way, the
results could be using for more intensive care in
patients who have some complications and severe

N\

clinical presentations.

In conclusion, we have identified the fol-
lowing independent characteristic and clinical
predictors for in-hospital mortality after thrombo-
lytic therapy: swollen dysfunction, alteration of
conscious, gaze disturbance, antihypertensive drug
intravenous given prior thrombolytics, site of oc-
clusion at middle cerebral artery. Along with,
complications factor during admission which cor-
related with in-hospital mortality: pneumonia,
intracranial hemorrhage, progressive stroke, upper
Gl bleed, seizure, septicemia, brain herniation, and
arrhythmia. This result might help physicians plan-
ning the care team management. Which can range
from recognizing the need for intensified monitor-
ing, also might helpful in the communication with
family members and care-giver about the possible
of stroke mortality.

onsanslsuwenunaas:us | U 36 aUun 1 43



Reference:

. Feigin VL, Forouzanfar MH, Krishnamurthi R, Mensah GA, Connor M, Bennett DA, et al.; Global Burden of
Diseases, Injuries, and Risk Factors Study 2010 (GBD 2010) and the GBD Stroke Experts Group. Global and
regional burden of stroke during 1990-2010: findings from the Global Burden of Disease Study 2010.Lancet.

v 2014; 383:245-254,
2. Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. Worldwide stroke incidence and early case

' fatality reported in 56 population-based studies: a systematic review.Lancet Neurol. 2009; 8:355-369.
3. Saposnik G, Kapral MK, Liu Y, Hall R, O’Donnell M, Raptis S, et al.; Investigators of the Registry of the

Canadian Stroke Network; Stroke Outcomes Research Canada (SORCan) Working Group. IScore: a risk score
to predict death early after hospitalization for an acute ischemic stroke.Circulation. 2011; 123:739-749

4. Ganesh A, Lindsay P, Fang J, Kapral MK, Cété R, Joiner |, et al.. Integrated systems of stroke care and
reduction in 30-day mortality: a retrospective analysis.Neurology. 2016; 86:898-904.

5. Gattringer T, Posekany A, Niederkorn K, Knoflach M, Poltrum B, Mutzenbach S, Haring HP, Ferrari J, Lang W,

' Willeit J, Kiechl S, Enzinger C, Fazekas F; Austrian Stroke Unit Registry Collaborators. Predicting Early
Mortality of Acute Ischemic Stroke. Stroke. 2019 Feb;50(2):349-356.

6. National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group. Tissue plasminogen

activator for acute ischemic stroke. N Engl J Med 1995;333:1581-7

7. Bateman BT, Schumacher HC, Boden-Albala B, Berman MF, Mohr JP, Sacco RL, Pile-Spellman J. Factors
associated with in-hospital mortality after administration of thrombolysis in acute ischemic stroke patients:
an analysis of the nationwide inpatient sample 1999 to 2002. Stroke. 2006 Feb;37(2):440-6.

8. Lackland DT, Roccella EJ, Deutsch AF, Fornage M, George MG, Howard G, Kissela BM, Kittner SJ, Lichtman JH,
Lisabeth LD, Schwamm LH, Smith EE, Towfighi A; American Heart Association Stroke Council; Council on
Cardiovascular and Stroke Nursing; Council on Quality of Care and Outcomes Research; Council on
Functional Genomics and Translational Biology. Factors influencing the decline in stroke mortality: a
statement from the American Heart Association/American Stroke Association. Stroke. 2014 Jan;45(1):315-53.

9. Kaduka L, Muniu E, Oduor C, Mbui J, Gakunga R, Kwasa J, Wabwire S, Okerosi N, Korir A, Remick S: Stroke
Mortality in Kenya’s Public Tertiary Hospitals: A Prospective Facility-Based Study. Cerebrovasc Dis Extra
2018;8:70-79.

10. Viderman, Dmitriy & Issanov, Alpamys & Temirov, Talgat & Goligher, Ewan & Fleur, Philip. (2020). Outcome
Predictors of Stroke Mortality in the Neurocritical Care Unit. Frontiers in Neurology. 11.
10.3389/fneur.2020.579733.

11. Kortazar-Zubizarreta |, Pinedo-Brochado A, Azkune-Calle |, Aguirre-Larracoechea U, Gomez-Beldarrain M,
Garcia-Monco JC. Predictors of in-hospital mortality after ischemic stroke: A prospective, single-center

study. Health Sci Rep. 2019 Feb 17

12. Alene, M., Assemie, M.A., Yismaw, L. et al. Magnitude of risk factors and in-hospital mortality of stroke in

Ethiopia: a systematic review and meta-analysis. BMC Neurol 20, 309 (2020).

13. Koton S, Schneider AL, Rosamond WD, Shahar E, Sang Y, Gottesman RF, Coresh J. Stroke incidence and
mortality trends in US communities, 1987 to 2011. JAMA. 2014 Jul 16;312(3):259-68.

44 SARABURI HOSPITAL Medical Journal | Vol.36 No.1 January - June 2022




14.

15.

16.

17.

18.

19.

20.

A

Wirat Onsee, M.D., Mortality Rate of Ischemic Stroke Patients after Establish Stroke Fast Tract in

Phetchabun Hospital, Department of Internal Medicine, Phetchabun Hospital, Phetchabun Province,

Thailand, Journal of Health Science 2015;24:876-84.

Kaarisalo MM, Immonen-Raiha P, Marttila RJ, Salomaa V, Kaarsalo E, Salmi K, Sarti C, Sivenius J, Torppa J, v
Tuomilehto J. Atrial fibrillation and stroke. Mortality and causes of death after the first acute ischemic

stroke. Stroke. 1997 Feb;28(2):311-5. v

De la Fuente-Martinez J, Infante-Valenzuela A, Martinez-Roque D, Cruz-Moreno M, Gongora-Rivera F. Impact

of Arrhythmia in Hospital Mortality in Acute Ischemic Stroke Patients: A Retrospective Cohort Study in

Northern Mexico. J Stroke Cerebrovasc Dis. 2022 Feb;31(2):106259.

Tu HTH, Campbell BCV, Christensen S, Collins M, De Silva DA, Butcher KS, Parsons MW, Desmond PM,

Barber PA, Levi CR, et al. Pathophysiological determinants of worse stroke outcome in atrial

fibrillation. Cerebrovasc Dis. 2010;30:389-395.

Kaarisalo MM, Immonen-Réiha P, Marttila RJ, Salomaa V, Kaarsalo E, Salmi K, Sarti C, Sivenius J, Torppa J, ‘
Tuomilehto J. Atrial fibrillation and stroke. Mortality and causes of death after the first acute ischemic

stroke. Stroke. 1997 Feb;28(2):311-5.

Beume L-A, Hieber M, Kaller CP, Nitschke K, Bardutzky J, Urbach H, Weiller C, Rijntjes M. Large vessel

occlusion in acute stroke. Stroke. 2018; 49:2323-2329.

Rao NM, Levine SR, Gornbein JA, Saver JL. Defining clinically relevant cerebral hemorrhage after

thrombolytic therapy for stroke: analysis of the National Institute of Neurological Disorders and Stroke

tissue-type plasminogen activator trials. Stroke. 2014 Sep;45(9):2728-33.

onsanslsaweunaas:us | U 36 agun 1




