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Abstract

Introduction: Acute ischemic stroke is a leading
cause of mortality worldwide. Despite advancements
in therapeutic interventions, including thrombolytic
therapy, mechanical thrombectomy, and the estab-
lishment of stroke fast track systems, the mortality
rate among patients within Pranangklao Hospital,
remains higher than the national average.

Objectives: To investigate the causes of death
in patients with acute ischemic stroke treated at
Pranangklao Hospital and to identify risk factors
associated with mortality in this patient population.

Study design: A retrospective cohort study was
conducted on patients diagnosed with acute
ischemic stroke (ICD10 codes 163-166) from
October 1, 2021, to September 30, 2022, who
subsequently died in Pranangklao Hospital. Data
collected included baseline National Institutes of
Health Stroke Scale (NIHSS) scores, modified

Rankin Scale (mRS) scores, cranial computed
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tomography results, blood tests, treatments received,
and information related to the cause of death.

Results: The study included 122 patients,
46.72% of whom were male, with an average age
of 72.9 years. The most common comorbidities were
hypertension, hyperlipidemia, diabetes, and atrial
fibrillation. The average NIHSS score was 13.76,
with 85.24% of patients having an mRS of 5. The
types of stroke were predominantly cardioembolic
and large vessel atherosclerosis, comprising 41.8%
and 41% of cases, respectively. The most affected
artery was the middle cerebral artery (59%). Only
35.2% entered the stroke fast track system, and
20.5% received thrombolytic therapy with rtPA.
Complications directly related to stroke occurred in
33.61%. Pneumonia (31.8%) and urinary tract infections
(25%) were the most common infectious complications.
Direct stroke-related mortality was 22.13%. The
average hospital stay was 17.43 days. Factors
significantly associated with mortality included the
severity of the initial stroke (NIHSS score) (OR
1.115, 95%CI 1.017 - 1.221) and length of hospital
stay (OR 0.820, 95%Cl 0.686 - 0.979).

Conclusion: The causes of death in patients
with acute ischemic stroke at Pranangklao Hospital
were multifactorial, including uncontrolled non-com
municable diseases, delays in accessing or providing
acute treatments, management of complications,
and secondary infections. Stroke severity and the
duration of the hospital stay were significant predictors
of mortality. These findings highlight the need for
improved patient management strategies, from
prevention and early intervention to the management
of complications, to reduce the mortality rate among
acute ischemic stroke patients.

Keywords: Acute Ischemic Stroke, Causes of

death, Pranangklao Hospital.
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TOAST's classification
Large vessel atherosclerosis 50 (41) 26 (45.61) 24 (36.92)
Cardioembolism 51 (41.8) 18 (31.57) 33 (50.77)
Small vessel occlusion 18 (14.8) 11 (19.30) 7 (10.77)
Other determine 3(2.4) 2 (3.51) 1(1.54)
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Angad 4 G]’]T’NLL@@Q%@H@ITﬂM@@@L%@M@N@Q GR)!
TayAlsANADALARAANDY Total, (%) Men, (%) Women, (%) p-value
n=122 n =57 n =65
Vessel territory
MCA 72 (59) 34 (59.65) 38 (58.46)
ICA 7(5.7) 2 (35.09) 5(7.69)
BA 10(7.2) 2 (35.09) 8 (12.31)
PCA 2(1.6) 2 (35.09) 0
PICA/AICA 2(1.6) 0 2(3.08)
Lacune 29 (23.7) 17 (29.82) 12 (18.46)

ANAN9NT 4 WLIANHUEeINIITesdLaelsn
= A A as ] P !

wasndenaNeIRLNEe TN daulun et lungu
PiszALANIULILUNANDaNINTAY NIHSS 1@t
agi 13.76 ANTJNNITALAINIULINIRILsAAGA
wanauadunndnAraedeilidadAny TnaNIHSS
LRALUAUNANILY 15.29 UAZINATIE 12.26 LHBLL
stnpadlsAvnanidanduasnuy TOAST's classification

NUINEREIURY cardioembolic WA large vessel
atherosclerosis IndlAgariuAsfaeas 41.8 Waz 41
ANAAL DANIAD small vessel occlusion faaay
14.8 uananieanunanniaanauadaulvnninendas
o o aa o 2 A )
ﬂUﬂ’]?L@ﬂTQ[ﬂIuHﬂQﬂﬁ@@mL@@m@“'ﬂ\‘lﬁl‘]_lﬂ@ middle
cerebral artery z};ﬁﬁ@ﬂm 59

A19199 5 N1sdfannsFNELazn1I N lsANARAAE RGNS

Process of care Total, (%) Men, (%) Women, (%) p-value
n=122 n =57 n =65
Onset to hospital time

0-4.5 hr 43 (35.2) 24 (42.11) 19 (29.23)

4.5-24 hr 40 (32.8) 17 (29.82) 23 (35.38)

> 24 hr 39 (32.0) 16 (28.07) 23 (35.38)

Admit ICU/stroke unit 18/56 (14.8/45.9) 6/26 (10.53/45.61) 12/30 (18.46/46.15) 0.952
Stroke fast track 43 (35.2) 5 (43.86) 18 (27.69) 0.062
rtPA 5(20.5) 13 (22.81) 2(18.46) 0.553
Thrombectomy 3(2.5) 1(1.75) 2 (3.08) 0.683
Craniectomy 5(4.1) 1(1.75) 4 (6.15) 0.551
ASA within 48 hour 78 (63.93) 37 (64.91) 41 (63.08) 0.950
Ventilator support 82 (67.21) 42 (73.68) 40 (61.54) 0.124
Palliative care 83 (68.03) 31 (54.39) 52 (80.00) 0.009

NPT 5 nseifenisinenugiaaulsa
WABAIABAANBILAZIAYTIR 113 Un1sFnEAne Ty
459 Tuwdainennsg wazlAdngszuudaamnasan
TsnnannaanaNea (stroke fast track) otay 35.2

Az balviulugagiaan stroke fast track 5aeiay 64.8
Tneasszazinananadndanmsinendeus 0-5 Su
guaelasuntsinenluvedilaaaniznislsaaen
wananes fasaz 45.9 uazinunlunadiloaings
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Faraz 14.8 sanldFuntsinenlugthenladiunsgua
nadm Fasay 70.7 1a5Un195nmEsaeng 1 azane
ANADA rtPA Fasiy 20.5 vizaAaludasas 58.1 184

A0 stroke fast track (InefgnRdatinslunigli

217 918 Ufuasnnsldien tPA 4 918 uazihaziilenia
Tunsldewaladlden tPA 5 :18) wazldsunisinem
Fan1sainasiaen (mechanical thrombectomy)
Sasias 2.5 videRaillufenas 7.1 109874 stroke
fast track (lnedlgiilifiderd 12 me Hdetnu 11
318 \i09a1n ASPECT < 6 Uiaanisinm 2 se

T29NENL1ANAINNT0N mechanical thrombectomy
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\ o v o = = =
Tadannsniudibalaiiesannifedin 1 9e uasl
Sldld v 1 d‘l 1 1 Yo a dl a
gnddeddus lulafunisdsziduivaiansun
mechanical thrombectomy 17 31a) 1H#5UNI{6R
decompressive craniectomy azaz 4.1 1#5unns
o 4 Vv ¥ =3 A nl/
fndaanisliansuniaaannielu 48 dalug
¥ae10263.08 (Fuaadldlafuannielu 48 dalug
Wasanniflu large infarction faaay 19.7, cardioem-
bolic stroke 58818 4.9 , hemorrhagic transformation
foray 4.9) Hfthansadldiunisdismalaesas
67.21 waziflufiaeffasnisnisinwuundssAu
szpnsianay 68.03

AN919N 6 NzuNINteu LaznidsddnaesgilaslsavaaniaenanassL

Complication and outcome Total, (%) Men, (%) Women, (%) p-value
n =122 n =57 n =65

Stroke complication 41 (33.61) 0 (35.01) 21 (32.08)
Hemorrhagic transformation 7 (5.7) 5(8.77) 2 (3.08)
Brain herniation 31 (25.4) 4 (24.56) 17 (26.15)
Post stroke seizure 1(0.8) 1(1.75)
Hydrocephalus 1(0.8) 1(1.53)
Brain death 1(0.8) 1(1.53)
Other complication
Pneumonia 38(31.8) 19 (33.33) 9(29.23) 0.625
UTI 31(25.4) 2 (21.05) 9 (29.23) 0.301
Sepsis 41 (33.6) 17 (29.82) 24 (36.92) 0.408
Septicemia 7(5.7) 3(5.26) 4 (6.15) 0.833
Covid 7 (5.7) 4 (7.02) 3 (4.62) 0.569
Bedsore 10 (8.2) 1(1.75) 9(13.85) 0.015
AMI 7 (5.7) 2 (3.51) 5 (7.69) 0177
Stroke death 27 (22.13) 12 (21.05) 15 (23.07) 0.788
Length of stay (mean+SD, days) 17.43 +/- 29.70 17.40 +/-33.966  17.46 +/- 25.977 0.991
0-7 73(58.2) 34 (59.65) 9 (60.00)
7-14 17 (13.93) 12 (21.05) 5 (7.69)
14 -28 8 (6.56) 2 (3.51) 6 (9.23)
> 28 24 (21.31) 9 (15.79) 5 (23.08)

UNELNE): UTI = urinary tract infection, AMI = acute myocardial infarction
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A JRYSRTE 2 PRy dl
aunldldannlsavasninananaslnensanipaae
AYNNTULINTBT9A NIHSS 12.88 Az MRS 4.71 8t
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A ENIHIZEN
Stroke death (%) Non stroke death (%) p-value
(n=27) (n=95)

21¢] (mean+SD, ‘TJ) 70.93 (12.661) 73.45 (13.767) 0.394
LWATNE 2 (44.44) 45 (47.36) 0.788
[STigh Yo a}tt 11 (40.74) 43 (45.26) 0.686
ANsulalings 9 (70.37) 72 (75.79) 0.568
lasiuluaengs 7 (62.96) 66 (69.47) 0.522
Walatesunsudunss 2 (44.44) 36 (37.89) 0.539
Stroke fast track 9 (33.33) 34 (35.79) 0.814
rtPA 7 (25.93) 18 (18.95) 0.428
Mechanical thrombectomy 2(7.41) 1(1.05) 0.06
Craniectomy 2 (7.41) 3 (3.16) 0.125
Admit ICU/stroke unit 14 (51.85) 42 (44.21) 0.482
Initial NIHSS 16.82 (4.934) 12.88 (6.281) 0.008
Stroke onset (days) 0.48 (0.935) 0.76 (1.294) 0.303
Length of stay 7.36 (16.7) 20.36 (31.934) 0.041
Palliative care 22 (81.48) 61 (64.21) 0.157
Pneumonia 4 (14.81) 4 (35.79) 0.038
UTlI 2 (7.41) 9 (30.53) 0.015
Septicemia 0 7 (7.37) 0.148
Sepsis 6 (22.22) 5 (36.84) 0.156

A15197 8 A aLAReTIadE RN ANANRUSTUNNTRLTARTINAAINIsANAAAaRdNa LR lAEINNTAATI T

N130ADBENYARAARAN

laqsl 0dd ratio (OR) 95% ClI P-value
LOS 0.820 0.686 - 0.979 0.028
Initial NIHSS 1.115 1.017 - 1.221 0.020
pneumonia 1.128 0.275-4.631 0.381
uTl 0.471 0.087 - 2.543 0.867

UNNELE: LOS = length of stay
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