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Introduction

Acute ischemic stroke is one of the
common world’s most common non-
communicable diseases resulting in
substantial death and disability. The
prevalence of stroke in Thailand is estimated
to be 1.88% among adults 45 years and
older.! Once the patients developed acute
ischemic stroke the decline of quality of life
would certainly be affected. To date, the
standard guideline treatment for acute
ischemic stroke within the onset 4.5 hours is
intravenous thrombolysis (rt-PA). From
numerous the evidence-based studies
revealed the efficacy to minimize disability
and mortality.””

The several factors associated with
the outcomes after intravenous thrombolysis
had been studied such as hypertension’,
age’, severity of stroke (National Institutes of
Health Stroke Scale:NIHSS), renal function®,
time to treatment.” Despite, there were
limited Thai-based population studies had
been studied in risk predicting the outcomes
following intravenous thrombolysis in stroke
patients.'*"

Furthermore, we studied significant
risk factors other than from literature reviews
that were different from the previous studies
in Thailand. For example, the NIHSS score
cut point of215 which is distinct from other
Thai studies.

The aim of this study was to find the
independent factors for predicting the
disability and mortality in stroke patients at
90-day follow-up after receiving intravenous

thrombolysis.

Methods
Study design and study population

This study was conducted using the
database of OPD serv software with
retrospective recruitment analyzing the
calculated sample size of 290 patients
according to the prior Thai based population
study.”

However, we totally collected 326
patients in order to alleviate the effect of
missing data. All the patients were clinically
and radiologically diagnosed as acute
ischemic stroke by neurologists; admitted
from January 1, 2013 to December 31, 2019.

Case identification

The inclusion and exclusion criteria
consisted of the protocol based on the ASA/
AHA guideline for acute ischemic stroke/TIA
management, 2014'°. Additional exclusion
criteria are incomplete data, and loss to
follow up. During the data collection period,
the inclusion criteria had not been modified
to meet the updated ASA/AHA guideline for
early management in acute stroke, 2019"".
Furthermore, mechanical thrombectomy was

not available in our hospital.

Study design

This study design was a retrospective
cohort study conducted in Sanpasitthiprasong
Hospital, Ubonratchathani.

Predicting factors

Demographic data, personal and medical
history as well as clinical data were obtained
through medical record reviews by the
investigators. These included ages, sex,
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smoking and pre-existing conditions,
diabetes, hypertension, dyslipidemia, stroke
and coronary artery disease. The severity of
stroke was assessed using the National
Institute Hospital Stroke Severity (NIHSS)
score. We intended to use NIHSS cut point of
>15 based on the evidence of poor clinical o
utcome after thrombolysis at Sanpasitthiprasong
Hospital. Disability of stroke patients was
assessed by neurologists using the modified
Rankin Scale (mRS) on arrival and at the time
of thrombolytic treatment being started and
90-day follow-up. Data of post-treatment
complications were also collected and these
included brain edema, pneumonia,
intracerebral hemorrhage'®, and seizure®.
Laboratory test results including hematocrit,
white blood cell count, platelets, INR, serum
creatinine, and LDL were collected.?®*
Radiographic assessment based on brain CT
non-contrast analysis was independently
performed by a neurologist and a radiologist
and 100% between-raters concordance was
observed. The radiological findings consisted
of ASPECT score?,

intracerebral hemorrhage.

brain edema, and

The definition of outcome

The clinical outcomes that we mainly
focus on were the death after intravenous
thrombolysis and the unfavorable outcome.
The mRS was used to evaluate disability at
90 days. We defined the disability according
to the mRS as follows: (1) favorable (mRS
0-1: no significant disability), (2) moderately
(mRS 2-3:
disability requiring some help but not

favorable slicht to moderate

dependent), and (3) unfavorable (mRS 4-6:
severe disability requiring constant nursing
care or death).

The death determination was clarified
by the death certification in summary

discharge in each patient, individually.

The sample size calculation

The objective of this study was to find
the influencing factors to predict the
disability and death in stroke patients who
underwent intravenous thrombolysis.
According to this, we used this following

formula to calculate the sample size.”

- VBa(14+1)+2_, Vo e +22

n = A
r=¢=1-p,g=1-p
p="21B" g=1-5

Sample size determination for the present
study was based on a research question
“what are factors associated with risk of
disability in patients with acute ischemic
stroke receiving intravenous thrombolysis
treatment. According to data from a previous
study in a Thai population by Pornpatr A. et
al, 53% of ischemic stroke patients without a
history of hypertension later developed
severe degree of disability (p1=0.53),
meanwhile 69% of the patients with a
history of hypertension developed severe
disability (p2=0.69). At 95% confidence level
and 80% power, 290 patients were required.
A sample size was inflated to 326 to account

for 0.61% missing data and/or loss of follow-up.
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Data analysis

Baseline characteristics in particular NIHSS
were analyzed and presented as mean for
continuous variables and as percentage for
dichotomous variables. The association
between the selected variables and the
functionally clinical outcome were divided
into 3 groups: good (0-1 MmRS) moderate (2-3
mRS) poor (4-6 mRS) those were tested by
univariable logistic regression models.
Multivariable logistic regression models were
finally established to calculate adjusted
odds ratios, as well as 95% confidence
intervals for the predictive effect of multiple
variables of the outcome. Similarly, the
association between the chosen variables
and death were also analyzed by univariable
logistic regression and multivariable logistic

regression.

Result

The sample size 326 was calculated
and collected data. However, some were
excluded by additional exclusion criteria
0.61%. (Figure 1) The final sample size used
to define outcome was 306 patients.
The%omale gender patients were 54.2 %,
mean aged was 63.72 + 13.496, the mean m
RS on admission and after discharge 90 days
was 3.45 + 0.989 and 1.86 + 1.71, respective
ly. (Table 1) The patients were divided into 3
groups depend on mRS. The mRS 0-1 was no
disability or favorable outcome; 168 cases
(54.9%), mRS 2-3 was moderate favorable
outcome meaning requires some help but
not totally dependent; 73 cases (23.9%).
mRS 4-6 was defined as unfavorable
outcome which needed help and totally
dependent; 65 patients (21.2%).

The incidence of death in our study
was 3.9% in 90 days.

Stroke with rtPA
326 patients
Jan 2013- Dec 2019

A 4

Exclusion criteria I

Incomplete data
12 patients

i

N

Lossto F/U
8 patients

Favorable outcome

Follow-up 90 days:
definable outcomes
306 patients

MRS 0-1
168 patients

!

Moderate
favorable
outcome
MRS 2-3
73 patients

Unfavorable outcome
MRS 4-6
65 patients

Death
12 patients

Figure.1l Study flow
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Variables

Number

%

Age (Mean * SD)
Sex
Male
Female
Seizure
Intracranial hemorrhage
Post thrombolytic brain edema
Post thrombolysis pneumonia
Atrial fibrillation
Coronary artery disease
Diabetes mellitus
Hypertension
Dyslipidemia
Chronic kidney disease
Previous stroke/TIA
Statin use
SSRI/TCA use

Use of nicardipine before thrombolysis in hypertension
(=185/110 mmHg)

63.72 + 13.496

166
140
3
35
15
18
56
10
90
156
116
25
34
68

a4

54.2
45.8
1
11.4
4.9
59
18.3
3.3
294
51

37.9
8.2
11.1
22.2
2.3
14.4

Table. 1 Baseline characteristics of stroke patients who received thrombolytic treatment




Variables

SBP

DBP

NIHSS on arrival

mRS on arrival

mRS at 90-day follow-up
Door to needle (min)
Onset to treat (min)
Hematocrit

WBC

Platelet (Mean + SD)

INR (Mean + SD)

LDL (Mean + SD)
ASPECT score (Mean * SD)

Mean+ SD

150.8 + 28.311
85.45 + 17.33
10.52 + 4.73
3.45 + 0.989
1.86 £ 1.71
70.18+27.418
196.75 +£54.23
45.65 + 53.96
9380.32 + 8546.62
248514.18 + 749455
1.03 + 0.42
117.03 + 40.39
7.98+1.505

Table 1 : Baseline characteristics of stroke patients who received thrombolytic treatment

The study aimed to find the prognostic
factors to predict the functional outcome and
death at 90-day follow-up in those who were
diagnosed acute ischemic stroke (AIS) after
treated with intravenous thrombolysis.
Comparison of demographic and clinical
factors of patients with acute ischemic stroke,
If those factors were continuous data, the
one-way ANOVA was precisely selected
to analyze. Whereas, the categorical data we
used Chi square test.

The study found that the significant
predictive risk factors for outcome were NIHSS
on arrival > 15 P-Value <0.001, 95% Cl: 1.823-
5.447, mRS on arrival P-value < 0.001, 95% Cl:
1.488-2.526, ASPECTS score P-value < 0.001,

95% Cl: 0.617-0.840, Hematocrit P-value =
0.049, 95% Cl: 1.00-1.007, LDL P-value =0.018,
95% Cl: 1.001-1.012, High blood pressure with
nicardipine used P-value < 0.001, 95% CI: 1.605-
5.291 and ICH P-value < 0.001, 95% Cl: 1.732-7.066
(Table 2). The statistically significant predictive
risk factors for the death in 90 days were NIHSS
on arrival > 15 P-value < 0.001, 95% Cl: 2.680-
29.256, mRS on arrival P-value = 0.021, 95%
Cl: 1.142-5.301, ASPECTS score P-value = 0.016,
95% Cl: 0.539-0.939, diabetes mellitus P-value
= 0.034, 95% ClI: 1.099-11.529, chronic renal
failure P-value = 0.004, 95% Cl: 1.808-23.370
and post thrombolysis pneumonia P-value =
0.011, 95% Cl: 1.520-25.297. (Table 3)
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Functional outcome

Factors Moderate favorable P-Value
Favorable (N=168) (N=73) Unfavorable (N=65)

Age (year) 63.89 + 14.09 62.53+12.13 64.62+13.49 0.973
Gender Male N(%) 94 (56.6) 40 (24.1) 32(19.3) 0.411
NIHSS on arrival 215 18 (32.1) 16 (28.6) 22 (39.3) < 0.001
mRS on arrival 3.23 +1.021 3.49 + 0.872 3.98 + 0.82 < 0.001
Door to needle time 69.11 + 27.65 73.97+30.25 68.69+23.18 0.702
(min)
SBP at admission 149.19+26.80 154.26+30.84 151.06+29.25 0.398
ASPECTS score 8.28+1.43 7.92+1.54 7.29+1.44 < 0.001
Onset to treat(min) 195.95+58.57 198.08+48.41 197.31+49.09 0.803
Platelet count x 10°/L 251850.75+81109.59 = 255513.89+62745.18 232136.92+69203.71 0.169

LDL mmol/L
INR
Hematocrit

Serum creatinine
Diabetes mellitus N(%)

Hypertension N(%)

112.16+35.57
1.06+0.56

38.72+23.04
1.85+7.84

a2 (46.7)

87 (55.8)

121.46+41.69

0.9696+0.08

56.97+81.22
0.94+0.33

24 (26.7)

33(21.2)

124.65+48.70 0.018
1.03+0.13 0.469
51.06+69.49 0.049
2.93+14.14 0.63
24 (26.7) 0.053
36 (23.1) 0.96

Table 2 : Comparison of demographic and clinical factors of patients with acute ischemic stroke

by degree of disability at 90-day follow-up measured using the MRS
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Functional outcome
Factors Favorable Moderate | Unfavorable P-Value
(N=168) favorable (N=65)
(N=73)

Dyslipidemia N(%) 68 (58.6) 27 (23.3) 21(18.1) 0.254
Atrial fibrillation N(%) 26 (46.4) 14 (25.0) 16 (28.6) 0.111
Coronary artery disease N(%) 6 (60.0) 3(30.0) 1 (10.0) 0.588
Chronic renal failure N(%) 12 (48.0) 6 (24.0) 7(28.0) 0.392
Previous stroke N(%) 18 (52.9) 9 (26.5) 7(20.6) 0.883
Statin use N(%) 39 (57.4) 15 (22.1) 14 (20.6) 0.688
SSRI/TCA use N(%) 3(42.9) 2(28.6) 2 (28.6) 0.515
Nicardipine used in high BP > 185/110 14 (31.8) 13 (29.5) 17 (38.6) < 0.001
mmHg (N(%)
Post thrombolysis brain edema N(%) 8(53.3) 1(6.7) 6 (40.0) 0.423
Post thrombolysis pneumonia N(%) 11 (61.1) 2(11.1) 5(27.8) 0.864
ICH N(%) 13 (7.7) 4 (5.5) 18 (27.7) < 0.001

Table 2 : Comparison of demographic and clinical factors of patients with acute ischemic stroke by

degree of disability at 90-day follow-up measured using the mRS

Factors Death P-Value
No (N=294) Yes (N=12)

Age (year) 63.95+13.35 58.08+16.38 0.144
Gender Male N(%) 158 (95.2) 8 (4.8) 0.384
NIHSS score on arrival = 15 40 (85.1) 7(14.9) < 0.001
mRS on arrival 3.43 + 0.993 4.08 + 0.669 0.021
Door to needle time (min) 70.05+27.05 73.33+36.62 0.684
SBP at admission 150.91+27.79 147.92+40.48 0.719
ASPECTS score 8.03+1.49 6.92+1.62 0.016
Onset to treat(min) 196.66+24.2 198.92+65.54 0.887
Platelet count x 10°/L 247838.99+74837.97 265000+79033.94 0.436
LDL mmol/L 116.55+39.57 128.75+57.94 0.305
INR 1.03+0.43 1.11+0.18 0.511
Hematocrit 46.06+55.02 35.68+4.4 0.588
Serum creatinine 1.87+8.93 1.77+1.34 0.969

Table 3: Comparison of demographic and the death of patients with acute ischemic stroke by

degree of disability at 90-day follow-up
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Death
Factors No (N=291) Yes (N=12) P-Value

Diabetes mellitus N(%) 83(92.2) 7(7.8) 0.034
Hypertension N(%) 150 (96.2) 6 (3.8) 0.945
Dyslipidemia N(%) 113 (97.4) 3(2.6) 0.354
Atrial fibrillation N(%) 54 (96.4) 2(3.6) 0.881
Coronary artery disease N(%) 9 (90.0) 1 (10.0) 0.336
Chronic renal failure N(%) 21 (84.0) 4 (16.0) 0.004
Statin use N(%) 64 (94.1) 4(5.9) 0.351
SSRI/TCA use N(%) 6 (85.7) 1(14.3) 0.19
Nicardipine use in severe HT(=185/

110mmHg) N(%) 42 (95.5) 2 (4.5) 0.822
Post thrombolysis brain edema N(%) 13 (86.7) 2(13.3) 0.076
Post thrombolysis pneumonia N(%) 15 (83.3) 3 (16.7) 0.011
ICH N(%) 32 (91.4) 3 (8.6) 0.147

Table 3: Comparison of demographic and the death of patients with acute ischemic stroke by

degree of disability at 90-day follow-up

The multivariable logistic regression
analysis was performed to eliminate the
confounding factors. The results revealed
the independent factors to predict the
NIHSS on arrival>15
OR, 2.30 P-value =0.029, 95% Cl: 1.091-4.840,
nicardipine use with severe high blood
pressure (=185/110mmHg), OR 2.55 P-value
= 0.013, 95% CI: 1.220-5.335, ICH OR 3.5

outcome were

P-value = 0.018, 95% ClI: 1.977-7.8. NIHSS on
arrival was also the significant independent
risk to predict death, OR 18.75 P-value =
0.014, 95% Cl: 1.799-195.385. Moreover, we
found that the co-morbidity, CRF was a
statistically significant risk factor for the
death with OR 8.52 P-value = 0.05, 95% Cl:
1.815-89.125. (Table 4,5,6)
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95 % Cl of 95 % ClI of
Factors Cf;se pValue | Crude OR Adig;ted Va‘; . Adjusted OR
Lower | Upper Lower | Upper
Age (year) 1.000 0.973 0.984 | 1.017
Gender Male 0.834 0.411 0.541 | 1.285
NIHSS =15 1.215 < 0.001 1.823 | 5.447 1.217 0.000 | 1.158 | 1.280
mRS on arrival 2.554 <0.001 1.488  2.526 0.910 0.814 = 0.413 = 2.005
DTN (min) 1.001 0.702 0.994 | 1.009
SBP 1.003 0.398 0.996 @ 1.011
ASPECTS score 0.720 < 0.001 0.617 | 0.840 0.905 0.276 | 0.756 | 1.083
Onset to treat 1.001 0.803 0.996 1.005
White blood cell 1.000 0.368 0.999 | 1.000
Platelets 0.593 0.240 0.248 | 1.418
LDL 1.006 0.018 1.001 | 1.012 1.001 0.582 | 0995 | 1.008
INR 0.718 0.469 0.293 | 1.760
Hematocrit 1.004 0.049 1.000 | 1.007 1.003 0.059 | 0.998 | 1.007
Serum creatinine 1.007 0.630 0.980 1.034
Diabetes mellitus 1.584 0.053 0.994 | 2526
Hypertension 1.010 0.960 0.657 1.556
Dyslipidemia 0.771 0.254 0.492 | 1.206
Atrial fibrillation 1.560 0.111 0.902 @ 2.696
Coronary artery disease | 0.713 0.588 0.210 | 2426
Chronic renal failure 1.401 0.392 0.647 = 3.035
Previous stroke 1.523 0.883 0.535 | 2.071
Statin use 0.898 0.688 0.532 | 1517
SSRI/TCA use 1.583 0.515 0.398 | 6.302
Nicardipine used 2914 < 0.001 1.605 @ 5.291 2874 0.002 @ 1452 @ 5.690
Post thrombolysis brain | 1.535 0.423 0.538 | 4.377
edema
Post thrombolysis 0.918 0.864 0.348 = 2.424
pneumonia
ICH 3.499 < 0.001 1.732 | 7.066 0.520 0.189 | 0.196 | 1.389

Table 4: Factors associated with high degree of disability at 90-day follow-up in patients with acute
ischemic stroke receiving intravenous thrombolysis at Sanpasitthiprasong Hospital using univariable
and multivariable logistic regression
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95 % Cl of 95 % Cl of
Factors Cr(;l:e P-Value Crude OR Adj(l;thed VaPl-ue Adjusted OR
Lower | Upper Lower | Upper
Age (year) 0.97 0.144 0.931 1.011 0.924
Gender Male N(%) 1.72 0.384 0.507 5.842 4.429
NIHSS score at 1st = 15 1.516 0.543 0.397 | 5.789 0.656
Door to needle time 1.004 0.684 0.985 1.024 1.018
SBP at admission 0.996 0.719 0.975 1.018 0.999
ASPECTS score 0.711 0.016 0.539 | 0.939 0.605 0.028 = 0.386 0.948
Onset to treat(min) 1.001 0.887 0.990 1.012 1.003
Platelet count x 10°/L 1.0003 0.436 1.000 1.000 1.000
LDL 1.006 0.305 0.994 | 1.020 1.015
INR 1.27 0.511 0.619 2.625 2.799
Hematocrit 0.974 0.588 0.886 1.071 0.99
Serum creatinine 0.998 0.969 0.931 1.072 0.864
Diabetes mellitus 3.56 0.034 1.099 | 11.529 3.774 0.188 | 0.522 27.267
Hypertension 0.96 0.945 0.303 3.045 2.094
Dyslipidemia 0.54 0.354 0.142 | 2.014 0.106
Atrial fibrillation 0.889 0.881 0.189 = 4.174 0.529
Coronary artery disease 2.88 0.336 0.335 | 24.763 6.79
Chronic renal failure 6.5 0.004 1.808 | 23.370 27.096 0.009 @ 2.321 | 316.381
Statin use 1.797 0.351 0.524 | 6.158 0.519
SSRI/TCA use 4.363 0.19 0.483 | 39.420 6.72
Nicardipine used 1.195 0.822 0.253 5.648 1.257
Post thrombolysis brain 4.32 0.076 0.858 | 21.775 0.068
edema
Post thrombolysis pneumonia 6.2 0.011 1.520 | 25.297 95.787 0.029 | 1.587 | 5780.345
ICH 2.73 0.147 0.702 | 10.604 2714

Table 5: Factors associated with death at 90-day follow-up in patients with acute ischemic stroke
receiving intravenous thrombolysis at Sanpasitthiprasong Hospital using univariable and multivariable

logistic regression
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Variables

Predictive risk for outcome at 90 days
NIHSS score admit = 15

mRS at D/C

Nicardipine use

ICH

Predictive risks for death at 90 days
NIHSS on arrival = 15
CRF

95%Cl
Odd Ratio . Upper p-value
2.30 1.091 4.840 0.029
3.53 < 0.001 2.697 4.609
2.55 1.220 5.335 0.013
3.50 1.977 7.800 0.018
18.75 1.799 195.385 0.014
8.52 1.815 89.125 0.05

Table 6: Factors associated with high degree of disability and death at 90-day follow-up in patients

with acute ischemic stroke receiving intravenous thrombolysis at Sanpasitthiprasong Hospital using

multivariable logistic regression

Discussion

The administration of intravenous
thrombolysis in acute ischemic stroke
patient is the current standard guideline
therapy in selected cases. However, the
unfavorable outcomes are inevitable in
some cases. The current study found that
NIHSS on arrival > 15, High blood pressu
re with Nicardipine used and ICH were
associated with disability at 90 days
following up. Whereas the NIHSS on arrival >
15 and CRF were significant risk factors for
the death.

The results of our study presented
that the unfavorable outcome 90-day rate
occurred 45.09%. The 90-day fatality rate
was 3.9%. The recent study” reported 49%
disability and death. The evidences from
other studies reported death rate were
different in the range of 7.2-11.4%.”° The

mortality and morbidity including intracerebral
hemorrhage are important consequences
after treatment which the physicians have to

be ultimately concerned.

The unfavorable outcome in our
study was defined as MRS 2-6 which the
patients were dependent and require help in
performing activity of daily living or death.
There are several stroke thrombolytic
predictive instruments (TPI) to predict
functional DRAGON
scores”’, SNARL*, SVM scores®”, THRIVE
scores.”’Nevertheless, the parameters in

outcome such as

these models are diverse and some models
have low sensitivity, specificity including
limited evidence of external validity.”
Currently, there are no single standard
model to predict outcome in acute ischemic
stroke patient being treated with intravenous
thrombolysis.
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Although, the cut point values of
NIHSS in each trial were different however,
we intentionally used the cut point of NIHSS
15 because in the practical we noticed that
most of the patients in this group after
thrombolysis in our hospital they still had
disabilities. The result revealed the NIHSS
=15 on arrival was an independent factor
to predict functional outcome which was
consistent with other previous studies. In
Thai based elderly population study®
reported that NIHSS> 15 was independent
factor to predict outcome in stroke patient
after treated with alteplase which was
concordant with our current study.
Contrarily, another study showed that
NIHSS> 12 on arrival was the predictor of
outcome in 3 months® which was not
consistent with our study. This could be
explained by this study included only
anterior circulation stroke but excluded
posterior circulation stroke whereas our
study had been included all stroke subtypes.
Severity of stroke were standardly evaluated
by NIHSS and widely accepted that higher
NIHSS was associated with deteriorated

stroke.”*?

Higsh blood pressure had been widely
recognized as one significant risk of poor
outcome and death after stroke due to brain
edema, increased intracranial pressure and
intracerebral hemorrhage.” Use of nicardipine
is indicated in BP=185/110 mmHg prior to rt
PA prescription in stroke'’. We revealed high
BP with using intravenous nicardipine was
the independent factor to predict poor
outcome in AIS after being given rtPA 90
days.

The patients with renal dysfunction
can possibly have poor functional outcome
from natural course of disease and the risk
of bleeding after thrombolysis.**There were
that

dysfunction related to poor outcome and

several studies reported renal
symptomatic ICH in stroke with thrombolytic
patients which was coherent with this

study.”

The NIHSS had been showed in
several previous studies in the aspect of
effective predicting mortality in acute
ischemic stroke™™.

In our study we found the congruent
results that indicated the NIHSS was the

independent risk factor of the death as well.

ICH was one another significant risk to
predict death in our study. In the prior
study® reported the correlations between
ICH and death or disability. Meanwhile, we
were unable to detect the relation of
disability and ICH. Despite, the definition of
ICH, the interval between intravenous
thrombosis and ICH were different in
individual studies®. The result from the
previous study revealed the publication of
the European Co-operative Acute Stroke
Study-Il (ECASS-I* defined symptomatic ICH
had the

Whereas, We used Canadian stroke network

largest independent impact.
definition to detect clinically irrelevant ICH
after thrombolysis. The definition of any
parenchymal hemorrhage was the definition
that we used according to Canadian stroke
network had low sensitivity and specificity.”
In comparison with ECASS-II considered ICH

correlated with neurological decline.
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The differences may relate to the
differences in the criteria used to define ICH.

The limitation of our study was as the
following; first: the data collection derived
from retrospective chart computer-based
review that could have missing data and
potential confounding effects. Second, cause
of death determination was difficult to
distinguish between the causation of death
from stroke after thrombolysis and death
from other causes: for example; co-
morbidities. Since, the determination of
death was collected from the summary
chart review and death certification, this was
limited to clarify from retrospective design.
Third, the sample size was small that could
reflect to underpower and alpha error.
Fourth, the study was single center hospital
based thus the lack of generality and
external validity were the limitations. It
requires further studies to optimize impact

of significance.

Our study is the first study conducted
to evaluate various risk factors among the
Northeastern Thai population to predict
outcome in stroke after thrombolysis in 90
days. Since, the effectiveness of thrombolysis
is time dependent. Screening the patients
who might be at risk of poor outcome
furthermore lead to death are considerable.
We postulated that the prognostic factors
found in this study could be used to
develop the optimal guideline management
or prognostic predicting model screening to
evaluate the outcome of stroke following

thrombolysis.

Additionally, this might be beneficial for the
ER team or ICU team to properly manage
emergency conditions in cases of having
these risks. Finally, the prognostic model to
predict functional outcome or adapted
clinical practice guideline in our hospital
could possibly be developed in the future.
However, the future prospective trials with

more sample size would be more practical.
Conclusion

In our present study, we found that
NIHSS, high blood pressure and nicardipine
use could be independent predictive
outcome in stroke patient who is treated
with intravenous thrombolysis. Moreover,
the NIHSS on arrival was the predictor for

the death in similar setting patients.

This finding may be useful for the
physicians to early detect and close
monitoring in the high risk of deteriorated

stroke patients after intravenous thrombolysis.
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Potential risk factors predicting functional outcome and mortality
at 90-day follow-up in patients with acute ischemic stroke
receiving intravenous thrombolysis at Sanpasitthiprasong Hospital
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ABSTRACT

Background: Clinical outcomes of intravenous thrombolysis depend on various factors.
Disability and death are the major unfavorable consequences after treatment. This is the first
study conducted to evaluate the risk factors related to the outcomes at Sanpasithiprasong
Hospital.

Objective: To examine predictors of disability and mortality in stroke patients who received
intravenous thrombolysis at 90-day follow-up at a referral tertiary hospital.

Methods: In this retrospective cohort study, sociodemographic and clinical data of 306 stroke
patients treated with recombinant tissue plasminogen (rt-PA/Alteplase) from January 2013 to
December 2019 were obtained through medical record reviews. Outcomes included death and
disability measured by the Modified Rankin Scale (MRS) at 90 days after intravenous
thrombolysis treatment. Univariate and multivariate logistic regression was used to examine
factors associated with mortality and outcome after 90 days.

Results: Favorable outcome had been observed 168 (54.9%), moderate unfavorable outcome
was 72 (23.9%), unfavorable outcome was seen 85 (21.2%). Significant outcome prognostic
factors according to multivariable regression analysis were NIHSS (OR 2.30, P-value=0.029, 95%
Cl: 1.091-4.840), Nicardipine use in high blood pressure (OR 2.55, P-value=0.013, 95% Cl: 1.220-
5.335), and intracerebral hemorrhage (ICH) (OR 3.5 P-value=0.018, 95% Cl: 1.977-7.8). The
predictive factors for the death were NIHSS (OR 18.75, P-value = 0.014, 95% Cl: 1.799-195.385)
and chronic renal failure (CRF) (OR 8.52, P-value=0.05, 95% Cl: 1.815-89.125).

Conclusion: The NIHSS, high blood pressure with nicardipine use could be independent factors
predictive outcome in stroke patients who had been treated with thrombolysis. Moreover, the
high NIHSS on arrival and CRF possibly were the predictors for the death in similar setting
patients. These factors should be evaluated and closely monitored.

Keywords: Stroke, thrombolysis, outcome, risk factors, prognostic factors
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nyantngny

A157991 1 anwagnidaudszvinsvesnguiitegeUiesdUllsauivnu waglsannnudulaings

Hoyavhlududnuuznedsaulsseins GRBAE)
LA
%18 114 (30.6)
AN 259 (69.4)
21y (V) 64.34 (10.87)
s1gldvasilesnatfiau (Um) 6,000 (2,000-13,5000)
3ZAUNITANEN
lailaSyunilsde 6 (1.6)
UszanAnu 176 (47.2)
HseuAnY) 109 (29.2)
USeyaym3auly 82 (22.0)
ansn1ssnwmeuia
P13EAITNYING VALY 2 (0.50)
ansuseiudinu 24 (6.4)
angUnInes 226 (60.6)
1519015/ 0NFUFIR 121 (32.4)
avsou ¢ 0

wueLAg Atun1euansdu N (%), (SD) waz Median (IQR) dmsufiuusuuung fuusasewiiend
n1snTEeUnd uazAveLliesiiinisnseangldund auddu
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A151991 2 UszaunisainsSuusnisedtinnuenseuasivesnguiieg g Uielsaiuiniu waglsaninuau
lalings

U52aUn15aIN155UUSNNISARNNNDATEUASY N (%)

aa v dqy a < o
ARUNVNBATOUASINITUSNISLUUNEN

pAtNULDATOUATT N. 102 (27.3)
ARTUNNUDATOUATY . 74 (19.8)
AAtNULDATOUATT A, 80 (21.4)
AAUNULDATOUATT . 69 (18.5)
ARUNNUDATOUATY A. 48 (12.9)

Yaeangllsudazseunldusnisadiinuiansauaiiunign

Jumns-Ans Tua31n1s (8.00 w.-16.00 w.) 367 (98.4)

FJuNS-ANT WANKIAISIYNIT (16.00 1.-20.00 1.) 5(1.3)

1@135-01908 waziuveatindmngny (8.00 1.-16.00 U.) 1(0.3)
srpzmafiiumenndsnainuuensauaiiildusnsdundn

Upeni1 1 Alalums 152 (40.8)

1-5 Alawns 179 (48.0)

111N 5 Alaluns 42 (11.3)
aldgrelunadumenldvinisluudazads uguassadenisuniuuinig

Lidulawuazalasse 349 (93.6)

Julgmuazguassa 24-(6.4)
nMsiuszaunIsainIsanelauaaIungIuIa

1o 200 (53.6)

Taila 173 (46.4)
szpznadildunliuinisaadnuuensauasa @)

oenin 1Y 9 (2.0)

1-10 ¥ 313 (83.9)

111n71 10 U 51 (13.7)
5221787750 ENULNNE

Hoen11 30 WA 84 (22.5)

30-60 W1 208 (55.8)

111N 60 W 81 (21.7)
Uszaunsalfiunmglidanunsasnnsiansannaiin

To 117 (31.4)

Taila 256 (68.6)




A5INANT VAT
U 41 20N 2 WoungunIAN-Faviau 2563
Vol.41 No.2 May-August 2020

A1351991 2 UszaunisainisSuusnisedtinnuenseuasivesnguiieg g Uielsaiuiniiu uaglsaninudu
lalings (vi9)

Us2aUN15aiN1SSUUSNISARNNNNDATEUAS) N (%)

SEAUANNEZAINIUNITATIIMRIUANTT (n523Lhen nstalasnie)
1IN/UNTIER 335 (89.8)

Ununany/tes/oeiign 38 (10.2)
szaulanslinissureanwenuiavazlinissneineruia

1n/3nTiga 343 (92.0)

Ununany/tfes/oeiign 30 (8.0)
seiunsliduuziisatumsldensgrananzauaininduns

mm/mﬂﬁqm 340 (91.2)

Ununany/tes/oeiign 33(8.8)
seaunsiasuauludiunlvasiunisinm

1n/aniian 333 (89.3)

Ununany/tfes/oeiign 40 (10.7)
s:ﬁ’umﬁé’%’u%’agaLﬁa%ﬁunﬂi%’nmﬁﬂsué’au ANUNNG/NYIUE

mn/mﬂﬁqm 346 (92.8)

Ununany/tes/oeiign 27(1.2)

A1519% 3 ANWUSVBIAALNNUBATIUAS?

ANWAZVRINAUNUUDATIUAS N (%)

AMUIULNNGUTEIARNNNNDATEUATI(AL)

wnndusedneug 2 au 1(20.0)

wnmgusedneud 3 au 2 (40.0)

wnnguseanaud 4 au 2 (40.0)
Suauiuiivnndeanasiaegnetion 1 aw/u(i)

Hounan 6 Tw/dua 3 (60.0)

6 Sustaduamituly 2 (40.0)

N138U3N13ATIAMeTBUURANS (a52aiden nsdaldanig) aeluaud
T 1(20.0)
laily 4 (80.0)
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A1519% 3 ANWULVBIAALNNUDATIUASY (7D)

AnvazuaInalinuuaAIaUATL N (%)
nsRusINIsUWNduNUng
1o 2 (40.0)
Lafly 3 (60.0)
FuruTuiisiusnismenmdnda/duand
1 Jusioduan 1(20.0)
2 Tusinduan 1(20.0)
5 Juroduan 2 (40.0)
6 TunedUAY 1(20.0)
N13UU3N1IATIAIUBNLIAITIVNTIUNS-ANT
To 3 (60.0)
Tailag 2 (40.0)
N138U3N13ATIUBNIAITIVNSLES-0TindvTe Tuneatindngne
1 2 (40.0)
Taily 3 (60.0)

AuNanalavasdulgdauinig
nausegelinuiianely deauinising
smvesnddinvuenseunsiAeutiegs (Aade
AzLUUAINTINElaTIUNNAIY 4.16 (SD 0.47)
ATLUY (A13197 @) 1defiansansiediu ngu
AregalinuianelasiousnisguaInvesndiln
nuaAToUATY 7 Fuainde 8 d1u (Allads
Aziuuaufianalagoud 4.00 - 4.40) Hifeg
Usgifiudiusia finguiiedisldfianela (an
WwdvazuuuAmfianela 3.94) mnfia1sanTe
avunduselsunudesluniasinu wudn &l
vanUseiiugesiinguiiegns Iazuuuauis
wolalusziuliigetin fe msfindesmunethed
wuziignAsyaeng o ATaLau (Alduazuuy
anuftanela 3.98) msiilnsiimiia3oaauidala

VNUSUTUABUITUUSNNG (ANLRAYALLUUAINY
~ A =

Naneala 3.57) N15U7N90ATOLNLINDALTAINVUE
U a 1 ‘ﬂl =3

SUUSNIS (ALRAYAZLUUAINUNINDLE 3.95)
n1sideuurdwiuiuiinssanisiavinugiieaiu
Jaymilusugunnwazisdesiu (Aedenziuy
Aauianela 3.94) nsiisagueruiaiinesile
NYIUAYIETINDENIATUDIUAIUITONALII8TIN
yula (ANRAsAzLULAIURaNela 3.59) n157
TansruAISnEINeIUIaNaUINISTUSNET (AN
LRAYALLUUANMUNINGTR 3.69) L1BNINTUIAIY
HanglaseiuganseduasuuusIn =128 Azuuy
WuIEUIe 306 AUAIN 373 (80%) HsEiuAIY
Wanelaseeuas
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A1571991 4 AnaderziuuauitneladeuInadinuuenseunTy dnowled IMIngUATIYE

Usziuaunsnala AZLUUAMUNIND R,
(S.D.)
1. Aruanuazaanlunsliusnig
1. msliuinsfienuasmnsindy Wuduneu lidudeugsen 4.28 (0.65)
2. Mstusnsiluluauddunaundalaanan 4.27 (0.65)
3. fgnUszduiuddistuundofntymituiiae 4.05 (0.76)
4. fausnsatunisdwiofUagludiomsiania
WU We9nT23l5A ATIAHN 4.18 (0.68)
5. fidmthiinsanseliusnsegieinds 3.35(1.29)
394 4.03 (0.57)
2. fnudsedeluns
1. Bt iliusnssesenidusueaduinsbunduusalaldle 4.43 (0.63)
AUAYINUAIY A
2. Wwthinansmnumseniiazliusnsdlevhuanvesuuinis 4.40 (0.61)
maanuinlauazldlaguarinu
3. Wwthiiwdenflazuilsornsvesthseasindienty 4.36 (0.61)
Tiludswensutunasauadniitsesy
594 4.40 (0.58)
3. ATUANYAIZNIINIBATNYDIRUIBUINS
1. vansaauiazernuasalussiiuasaing 4.35 (0.68)
iieswe o1madiewmldasanlusuiu
2. fififssesuuinisethafivsnelluesaawiuly 4.08 (0.84)
3. ﬁLﬂ%‘Ia\‘mu’lﬂﬂwﬁ’]LLusﬂ’]Qﬂﬂiﬁ]@ﬁN q ity 3.98 (0.83)
4. fhihauitavernlinesusnisliviuedsigs 4.10 (0.75)
5. fnsviadiadonauddmliinususuneudsuusnng 3.57 (1.14)
6. Sifvansaifivamedzanuaz SUUINIS 3.95 (0.86)
7. e fiazennusnisedaiiome 4.10 (0.76)

374

4.02 (0.69)
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A15199 4 AnadeaziuunuiisneladeuInisadlinuuenseunty dneowled JmMinguas1vs il (se)

Uszhuauianala AZLUUANUNIND TR,
(s.D.)
4. arumslianug Auuzi uazliAuine
1. If3unnusduugtihwoadmihiismsufoamiignies 4.40 (0.58)
Aefulsauazeilasuangveii
2. Maneutednauvesilensszvudilaineg 4.30 (0.59)
3. ﬁﬁaLLuz‘L’hLLr;iuWUﬁmiﬂmﬂﬁvimQLﬁﬂaﬁ'ui‘]mm 3.94(0.82)
Tumugunmuagisdesiu
594 4.21 (0.56)
5. fruanuindedelinda
1. 1#3UmsnsIaainypaInsensunngg By 4.39 (0.58)
anusoitadelsnldegnegnies
2. fausiulalununwaesenivinuldsulundsd 4.34 (0.57)
3. ﬁmmﬁ"uiﬂum5’%’mm13ﬂsuammdfmznme\]uma 4.32 (0.59)
4. l¢Furulaenseinldilsedndounsndou 4.31 (0.57)
39U 4.34 (0.53)
6. fruannundeufiazyiinisihemenuna
1. flgunsalmsmsunmdiviualivarernuaznionlda 4.17 (0.70)
2. fiszuvdsonssnuiinnd ludalsmenua du 9 4.24.(0.67)
Tunsdifiimindildanusasusnulsavasinule
3. sadnenuadiinsesilensunatisTinedeasuiiy 3.59 (1.22)
anusafiasteTiaviaule
39U 4.00 (0.67)
7. #1uasussuva g
1. Ip¥uudmsegavindsndusevimeiiduing 4.41 (0.60)
2. l¢sunistemdeiuiifivihugesve 4.33 (0.62)
3. @thiivenlimsiuihegslsneuasdiornisshwineuia 4.26 (0.63)
4. Wt ilddamennusurewhulddumdundving 4.32 (0.64)
39U 4.33 (0.54)
8. ANUTIAN
1. inanshwmeuiamnzausunsiiusnsvesdnating 4.08 (0.88)
2. lans1uAs AN U UNINITSUS NN 3.69 (1.22)
3. 91AANSNEINEIUIATANANNTALERAEIIY SN laknauAulY 4.05 (0.91)
9 3.94 (0.91)
Anadeazuuuauiswalasamndiu 4.157 (0.47)
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{]a%’ﬂﬁﬁuﬁ’uéﬁ’ummﬁqwaiaszﬁ'uge

15199 5 wanatladeiiunasdanuduiug
AuAuianelasgaugedauinisadinnue
ATAUATY d1Lneled Jminguasiusil annns
LAY univariate logistic regression ey
F1¥aFefiurasianuduiusiuauiianels
seugeieuInsAatinvuensounda 7l P-value<
0.1 leud rddnnueaseunsifildusnisdundn
5LAUAMNALAINTUNITATIININBIUJURANS
FEAUNITANTIANITTUNYETUNITT N®I9A

werua sraun1stiawuziAsafue19in
Wdwns seauaidudiudiiviesunissnw
sefumslideyaiiasuduisatunissnwain
WWNE/NE1UNE T1UIULNNEUTEINARTNNLE
AsaUAYY TIuuTuilunvdeonnsiangietias
1 au sedu nisdusnisuwnndunulne nnsl
UINITANTIIUBNLIAITIVNITIUNS-ANSNITUTNS
MIIFUBNLIAITIYNITHAS-81NENTBTUNYA
Undagne N198UTNITATIAUDNLIAITIVNNG
Juns-Ans was-enindviseTungaintngny

a15197 5 Jadenduiusivanuianelassiugaitislsaiumuiazlsaanudulaingasnauinisves
AATNMLEATAUATI 81LNBHRY JmInguUasIvsITl 91NN1TIATIEN univariate logistic regression

Uae Unadjusted OR (95% Cl) p-value

91¢ 1.01 (1.00-1.03) 0.144
Ll

%418 1

W@Q 1.28 (0.82-2.01) 1.283
SZAUNISANEN

lalahsuns@nmn 1

Uszaudnw 3.33 (0.600-18.70) 1.712

senfne 3.60 (0.63-20.50) 1.504

USeyam3tuly 2.20 (0.40-12.71) 0.376
andn13snen

F132ANTNHINYIVIALDS 1

andsusynudeny 6.19x10™ (0.00) 0.999

ansUnIves 1.07x10” (0.00) 0.999

15190135/ 0nAUR 7.49x10™ (0.00) 0.999
s1¢ldvasAllesnatiau 1.00 (1.00-1.00) 0.209
Al duguassalunisuniuuims wisak

Liluguasse 1

Jugassa 0.638 (0.279-1.462) 0.289
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a13190 5 JadednduiusiuanuiienelaseiuadUislsaiuminuuarlsaninusulaingasiouinisves
AadnveAsaUATY B1LNBed Jminguas1vsill 31NN1TILATIEN univariate logistic regression (#8)

U2y Unadjusted OR (95% CI) p-value

STYLIANNTONULNNG
498071 30 WU

1

30-60 U9 1.03 (0.61-1.73) 0.924

111N 60 WM 0.70 (0.37-1.30) 0.253
Aafinunansauadildusnndundn

ARTNRLDATIUATY N. 1

AATNNUBATIUATY . 1.01 (0.55-1.83) 0.986

AATNMLDATEUATY A. 1.88 (1.02-3.47) 0.043

ARTNRUDATOUATY 1. 1.25(0.67-2.32) 0.477

ARHNNYUDATOUATI A. 2.08 (1.00-4.32) 0.051
sruznafidRumandndinuuensauadafiitudnisdunan

o8N 1 Alaluns 1

1-5 Alalns 0.67 (0.43-1.05) 0.079

111N 5 Alaluns 0.56 (0.28-1.11) 0.096
szeznafilsaniuuinmsaainuuansaunin

Uesnin 1 9 1

1-10 ¥ 1.96 (0.52-7.43) 0.324

1111731 10 U 1.79 (0.43-7.45) 0.426
Franaiunliuinmsadiinnuanseuaiauniign

Jums-aAns Tuna1s1¥n1s (8.00 . - 16.00 1.) 1

FJuns-AnT WANLIA1SIYNIT (16.00 U. - 20.00 U.) 0.98 (0.16-5.93) 0.982

@ns-an9ing wagiuneatntngne (8.00 w.-16.00 w.) 0.00 (0.00) 1.000
Uszaunsalnisanglaudaiunweuia

To 1

1ol 0.69 (0.45-1.04) 0.077
Uszaunsaifiunmglidunnsianiuin

1o 1

Talla 1.20 (0.77-1.88) 0.415
STAUANNEZAINTUNITATIIMSWRIUSURNNS

sEAUIIN/anian 2.28 (1.15-4.51) 0.018

seauUUNaNY/dae/Uaeian

1
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a13190 5 JadednduiusiuanuiienelaseivaadUislsaiumnuuarisaninusulaingsiouinisves
AadnvLeATaUATY B1LnBed Jminguas1usill 31NN1TILATIEN univariate logistic regression (#8)

Uae Unadjusted OR (95% CI) p-value

szaun1IinIssurlarazsunisineanweuia
s¥duIn/unnitga 2.87 (1.32-6.21) 0.008
seutunany/des/ddesiian 1
seiunstimuuzihegamuzauieafunmsldsnaninduns
sEfUINN/ANTIgR 2.55 (1.23-5.30) 0.012
seutunany/des/ddesiian 1
szeiuaadudaufrvarsunsine
sEuIIn/Anian 3.21 (1.61-6.38) 0.001
seautunany/des/ddesiian 1
uwnnd/merunalideyaieafunissnuiiasudou
sefuIIn/niian 2.79 (1.24-6.28) 0.013
seautunany/des/ddesiign 1
uULNNUsEIRGInNaATEUATT

wingusedneud 2 au 1

winguseanaue 3 Ay 0.81 (0.44-1.49) 0.499

winguseanaue 4 au 0.53 (0.31-0.93) 0.027
Suauiuiivnndeanasia

Heunin 6 Tw/duas 1

6 Yusioduawituly 0.60 (0.40-0.92) 0.018
N133UIN1IRTIaMIeiaslianis(nsiaiten asataanaz) aeluaud

Tal 1

To 0.73 (0.43-1.21) 0.219
nsfivsnisunndunulne vl

Tale 1

To 0.60 (0.40-0.92) 0.018
MsfusMsnMenmtitasIuIuRSw/aUa

19w/ dUani 1

2 T/ &on 0.60 (0.28-1.32) 0.207

5w/ &an 0.66 (0.33-1.34) 0.251

6 Yu/ dUani 0.48 (0.23-1.00) 0.051
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a13190 5 JadednduiusiuanuiienelaseiuadUislsaiumnuuarisaninusulalingiiouinisves
AadnveAsaUATY B1LNBed Jaminguas1usill 31nN1TILATIEN univariate logistic regression (#8)

Uae Unadjusted OR (95% Cl) p-value

N158UINIIATIUDNNIAITIVNT IUNS-ANS

Tl 1

T 0.55 (0.35-0.86) 0.009
N158UINIIATIUDNNAITIVNIT LEs-0Tindusetungaintngne

laily 1

T 0.60 (0.40-0.92) 0.018
N15AUINIINTIIUDNIAITIVNITIUNS-ANS La15-01910d wIaTungatindngny

laily 1

T 0.547 (0.348-0.860) 0.009

Han153LAS1E9lU multivariate logistic
regression nu31 Jadefidauduiusesiadu
dasyiuauianelaszAugeiauInisguan
pdtnuueaTauAsy dies 2 Yade laun A
Wudauduuzsunissnen wag n1siindfinuen
nan (15197 6) Taemuin siinguiieesidan
fanududiumvuzSunissnerseaunin/ain
fian duiusiulenanazianufiswsladouinng
duduiey 3 wh eifteufundusiegedisand
AnadudiuiangSunssnwiseavliunany/

Yov/tovian egeiltudiAyneaia (adjusted
OR 2.99, 95% ClI 1.50-6.00), p-value 0.002)
waznisiifinddnueniaan laidnasdy duns
4 AT uar w@1¥ orindnseTungatdndngny
finuduitusivleniafiaziianelasefugs anas
a2 % elsutiunshifinddnuenian eged
Hed1Ayn1eada (adjusted OR 0.58, 95% Cl
0.37-0.92, p-value<0.021) lagArArnudunus
Fananlivasuutamdsnisaiunudvinaves
Yaduniusdu 1

A15199 6 Yadenduiusiuaiuiianelasedugedeuinisedtinuuenseunsy luduiglsauminuuas
lsanusuladinas nunisaualurdiinuuenseuntd duneiiies Janinguasnesti 31nnsiAsIey

multivariate logistic regression

Uade Adjusted OR (95% ClI ) p-value
anuliudruivaziunisinm
sEAUNIN/Anian 2.99 (1.50-6.00) 0.002
sedulunany/des/desiian 1
AUIN1IATIAIUDNLIATTIYNIT JUNT-ANS Lans-a1findusaiuneatindngny
T/l 1
19 0.58 (0.37-0.92) 0.021

v v

U8R A1 Odds ratio (OR) LiiAsuudandaninaiugudninavesdadedus Nuivsliauduiusiu
mmﬁdwa%izﬁqum Univariate regression (p<0.1)
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RIEREE
nsAnwdadeiidanuduiusivaiy
wenelasiauimsguamludUislsalumvinuuas
lsaaudulafings Afunisgualunddnuue
ATOUATT B1LneLilas Jminguasiysiinudn
AUrelsauIny waglsaaudulaingadiaing
#anelageiouInisguainlagsiuynaIues
addnnuenseundl Lefinnsanyszifiuainuis
walanure 9 wudn ngusted1s Ianudianela
ABUTNITAVAINYRIARTNANUDATEUATY 7 AU
09 8 dufiifiss Ussifiudiusian fingy
fregraliAinziuuauiianalaneaudtien 1ng
Hadefiduiusiuanufionslalagsin Téun ans
lasuarududiudivuzsunisine was n1sd
uINIsAaTnuBNIan
TayaninuianelafdeniiguIn1TIEaU
Jguniilagsiulunis@nyineuniiiiaiiy
AA1EAAUAD AAMUNNElITEAUA w19
ANuuanaeiut1slulifgesvosnnuiianela
NuITedaglu denndosiun1sAneInaunt
Tunmsan mnudidefiansan Ussiduaiudis
Wolad1uA1e 9 WAINUIILAMUULANAIIDINIIU
Irounthvesgain quiansyd Mvin1sdnw
Fo9 n1sUsziiunanisaiuaiuadinmue
aseuaindesintes Lilednyiadufianela
vosgUanlsauiminurded 2 wazfUaolsa
Aanunulanngiousn1sAitinuuensouATuilas
U1n9e9"” wagnudn g5uusnisianuiianels
fusaroudnsge dauansisainauisedaqiiu
ANUBANAIRINa1I 1 TWNTIE N1sTRUSNIS
guanlngadtinnuenseunsy auldiaiedny
Tsamgunaassnansusvasd dadunmiheuinng
weifles laifimsudedeyaifsadusadounislv
3013 egaslsfienu wan1sAnundludiuaay
duiusvesnisiuimusiaiusauauiianela
fuaenndosfuruiseves dnsuy dnded
filgdnw nsdudnueAiusIAuazguAINANg

u3nsiidinaneainufianelawarainudnise
ARTNLESUAINUAURINT TR T UTNT Y
ngummIIUAs wWuin f3uuinmsidleniade
P1edpglunisfuiuazyseiliunnuivangauAuea
Poiuigdostnefuuinisfiasldsu asvilid
anufanelawazanudnfseusnisiineudrles
WuRu® Yszidudananniiaziduleniaiiddy
TunsimunuInIsiIunalnA1sTuTnIsInnIsAM
Aarandaiazn1sianslunisdndulavesdUae
(Autonomy)
YaFdfyegnamilafiduiusiuainudia
wolvluntieu3nisugugdl laud aanududiusy
yauzFunsine Tnowuin msiingudiedianian
fanududiudvuzSun1ssneseaunIn/uin
fan duiusiulenanazdanuiienelasouinig
Fudwiey 3 wh eifteufundusegnedisand
AnududiuianzsunisinwseaulIunans/
Yfou/doeiian Jsfausinanisfnwiazaenadesriu
NuiTeves Nunu wazany finuinfianuduius
syinsanududiusiiduanufiansla uaauie
AuduRusAnulunuiserss Nunu wazane
ganiluauidedagiu lnewudn nduseded
Sndudumvuriumsinw duusiulonad
zilanuiianeladeusnisaniuneruialgugd
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Factors associated with health service satisfaction in patients with
diabetes mellitus and hypertension attending primary care
clusters, Muang District of Ubonratchatani
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ABSTRACT

Objectives: To examine levels of satisfaction and factors associated with health service satisfaction
in patients with diabetes mellitus and hypertension attending primary care clusters, Amphoe
Muang, Ubonratchatani

Methods: A total of 373 patients with diabetes mellitus and/or hypertension attending primary
care clusters of Sunpasitthiprasong Hospital participated in this cross-sectional analytical study.
Data on participant’s sociodemographic variables, characteristics of primary care clusters and
service satisfaction were obtained. High service satisfaction was defined as total satisfaction score
of >128. Descriptive statistics including number (%) and mean (standard deviation, SD) were used
to describe participant’s characteristics. Factors associated with high service satisfaction was
examined using univariate and multivariate logistic regression.

Results: Overall service satisfaction was high, with mean (SD) satisfaction score of 4.16 (0.47). High
satisfaction was reported in all aspects of satisfaction except price awareness (average satisfaction
score of 3.94 (0.91). Factors independently associated with high service satisfaction in multivariate
logistic regression were privacy while receiving care and having after-hour special clinics. Patients
who reported high levels of privacy during treatment were approximately 3 times more likely to
satisfy with the service than those reporting moderate-low levels of privacy (adjusted OR 2.99, 95%
Cl 1.50-6.00, p-value=0.002). A primary care cluster with after-hour special clinics was associated a
42% reduced odds of receiving high satisfaction than those without (adjusted OR 0.58, 95%CI 0.37-
0.92, P-value 0.021).

Conclusion: Patients with diabetes and hypertension had high satisfaction for service of primary
care clusters. Factors independently associated with high satisfaction included patient privacy and
having after-hour special clinics.
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ABSTRACT

Physical restraints are measure used to restrict patient’s freedom of movement by using
mechanical or devices, while the patient cannot easily remove it by himself/herself. Restraints
may control the physical or behavioral activity or a portion of body, including limiting the area
of movement. In general, restraints are used to prevent consequences or harm due to patient’s
behavior both intentionally or unintentionally. However, such restraints may lead to adverse
effects or complication particularly in the context of general hospital where the patient has a
disease or physical condition problem. The adverse effects that occur can be serious or even
fatal. Therefore, standard of care is absolutely important — as a hospital practice guideline to
help patients be safe from their behavior and minimize the chance of serious adverse effects.
In practice, the ethical dilemma of restraint is inevitable. Decision-making of stakeholders with

consideration of necessity of care and benefit of patient, thus, is important.
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