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BACKGROUND

The mortality rate after ischemic stoke is influenced by various factors.
Prognosis after ischemic stroke can be predicted using a scoring system
to help the doctor to evaluate patient’s condition, neurologic deficits, and
possible prognosis as well as make appropriate management decisions.
The objective of this study was to identify the factors which determine
mortality rates in patients after ischemic stroke and to determine the
prognosisof ischemic stroke patients using the predictive mortality score.

METHODS

This was a nested case control study using data from the stroke registry
and medical records of patients at the Neurology Clinic of Bethesda
Hospital Yogyakartabetween 2011-2015. Datawasanalysed using simple
and multiple logistic regression analysis. The scoring was analyzed using
receiver-operating characteristic (ROC) curve and the cut-off point using
area under the curve (AUC).

RESULTS

Multiple logistic regression analysis showed a significant association
between mortality of ischemic stroke patients and age (OR: 4.539, 95%
Cl: 1.974-10.439, p<0.001), random blood glucose (OR: 2.692, 95% ClI:
1.580-4.588, p<0.001), non-dydlipidemia (OR: 2.313, 95% CI: 1.395-
3.833, p=0.001), complications (OR: 1.609, 95% CI: 1.019-2.540,
p=0.041), risk of metabolic encephaopathy (OR: 2.499, 95% Cl: 1.244-
5.021, p=0.010) and use of ventilators (OR: 17.278, 95% Cl: 2.015-
148.195, p=0.009).

CONCLUSIONS

Age, high random blood glucose level, complications, metabolic
encephal opathy risk and the use of ventilators are associated with mortality
after ischemic stroke. The predictive mortality score can be used to assess
the prognosis of patients with ischemic stroke.

K eywor ds: | schemic stroke, causes of mortality, predictivemortality score
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INTRODUCTION

I schemic strokeis an episode of neurologic
dysfunctionthat is caused by focal infarction of
the brain, spinal cord and retina.®Y Each year the
number of stroke patients is increasing. The
prevalence of stroke (with the criterion of having
been diagnosed by health personnel) of 8.3 per
1000 in the Indonesian Basic Health Research
survey for 2007 (Riskesdas 2007) increased to
12.1 per 1000 in 2013 (for stroke respondents
aged 15 years and above).? From data at the
strokeregistry of Bethesda Hospital for 2014 it
is known that each trimester the number of
patientswith strokeisincreasing. Of 2460 stroke
patients at Bethesda Hospital between 2011 and
2013, atotal of 9.47% had died.®

There are many factors that influence the
cause of death in patients with ischemic stroke.
Age, stroke subtype, atrial fibrillation, history
of previous strokes/transient ischemic attack,
albumin, creatinine, von Willebrand factor and
3-thromboglobulin are the factors that can
predict death in patients with ischemic stroke.®
The study of Mogensen et al.® on cause-specific
mortality after stroke found that hypertension,
smoking and alcohol consumption were not
associated with cause-specific death. Previous
studiesreported that antihypertensive treatment
directly after acuteischemic stroke may increase
the mortality rate.®® Other studies state that
hypertension isthefactor that ismost frequently
found in stroke patients. The factors that
influencethe prognosisof stroke patientsare age,
mean corpuscular volume (MCV), folic acid, and
erythrocyte sedimentation rate (ESR). Advanced
age, high MCV and low folic acid concentration
in stroke patients are associated with a poor
prognosis.””Comodlu et a.® in their study state
that ESR level of patients at admission do not
reflect stroke severity and cannot be used as a
useful predictor for evaluating the short term
prognosisof patientswith acuteischemic stroke.
The predictive factors of mortality in stroke
patients are still varied and subject to debate.
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The prognosis of ischemic stroke can be
predicted by scoring. The use of ascoring system
can help doctorsin evauating theinitial condition
of the patients, giving a rapid and accurate
evaluation about deficits in stroke, thus
facilitating communication between doctors and
saving time for triage and treatment of the
patients.® The objective of this study was to
identify the factors that influence mortality in
patients with ischemic stroke and determine the
prognosis of these patients using the predictive
mortality score.

METHODS

Design of study

Thisindependent nested case control study
was conducted at Bethesda Hospital, Yogyakarta,
from February until March 2016 using secondary
datafrom the stroke registry and medical records
at BethesdaHospital, Yogyakarta, from 2011 up
to and including 2015.

Sudy subjects

The study subjects were patients with
ischemic stroke over 40 years of age who had
been diagnosed by head CT scan from 2011 to
2015 at Bethesda Hospital, Yogyakarta, whose
datainthe strokeregistry and the medical records
were complete, and had not been discharged
against medical advice. Sample size was
calculated according to the formula for
differences in proportions of two populations.
Based on theformulafor sample size calculation,
the sample comprised 179 deceased patientsand
179 live patients so that the total sample size
required was 358 patients.

M easurements

The age of the patientswas cal culated from
the number of years from birth up to the last
data collection at the hospital. The level of
consciousness was assessed with the Glasgow
ComaScale (GCS) or noted in themedical record
as compos mentis or somnolence or stupor or
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coma. Muscle strength was assessed on the
Medical Research Council (MRC) scale. Systolic
blood pressure, diastolic blood pressure, random
blood glucose and leukocyte count were obtai ned
from the results of examination at admission.
Patientswere declared to be at risk for metabolic
encephalopathy due to intoxication, renal
disorders (uremic encephal opathy), pulmonary
or hepatic disorders (hepatic encephal opathy)
from the changes in electrolyte or enzyme
concentrations  or  ureum/creatinine
concentrations (sodium concentration <125
mmol/L or SGOT or SGPT or ureum or
creatinine concentration >3 times the normal
concentrations). Patients were declared have a
history of hypertensive disease if they had ever
been diagnosed with hypertension or consumed
antihypertensive medications, or had blood
pressures of >140/90 mmHg at 2 readings.
Patients were declared to have atrial fibrillation
by a cardiologist on the basis of their EKG.
Patients were declared to have a history of
dydipidemiaif they had ever been diagnosed with
dydlipidemiaor consumed stating/fibrate, or their
cholesterol concentration was >200 mg/dL or
triglycerides>150 mg/dL (fasting) or HDL <40
mg/dL or LDL >100mg/dL. Patients were
declared to have ahistory of diabetesmellitusif
they had ever been diagnosed with diabetes
mellitus or consumed antidiabetics, or from the
results of laboratory examination of random
blood glucose of >200 g/dL or fasting blood
glucose of >126 g/dL. The complications that
were investigated in this study were the other
disordersthat emerged during hospitalization of
the stroke patients and were noted in the medical
records, i.e. gastrointestinal bleeding, dysphagia
and urinary tract infections.

Dataanalysis

Datawere analyzed by descriptiveanalysis
and statistical analysis. Descriptive analysis
comprised characteristic data of all patients,
whereas statistical analysis comprised
univariate, bivariate and multivariate analysis
and validation tests using receiver-operating
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characteristic (ROC) curves, whereas for cut-
off point the area under the curve (AUC) was
used. The discrimination model was determined
from the area under the ROC curve that was
calculated by nonparametric methods. The area
under the ROC curve is a measure of total
predictive discrimination to separate patients
with good outcomes from patients with poor
outcomes. A ROC curveareaof 0.5indicatesno
discrimination, and an area of 1.0 indicates
perfect discrimination. Determination of the cut-
off point in this study was evaluated by logistic
regression to obtain the largest area under the
curve.(9

Ethical clearance

This study was observational on secondary
data from the registry. For this study ethical
clearance was obtained from the Research Ethics
Committee, Faculty of Medicine, DutaWacana
Christian University, under no. 152/ C/16/ FK/
2016.

RESULTS

Table 1 above shows the baseline charac-
teristicsof all study samplesthat were analyzed
descriptively. A total of 358 patients meeting the
inclusion and exclusion criteria were recruited
into this study, consisting of 203 male patients
(56.7%) and 155 female patients (43.3%). The
most numorous subjects were in the age range
of >70 years, comprising 121 patients (33.8%).
The most frequent onset to admission time was
>24 hours (44.1%).

The relationship of predictive factors of
mortality with the dependent variableslisted in
Table 2 above showsthat the variablesthat have
a significant relationship with mortality in
ischemic stroke patients (p<0.05) are age, level
of consciousness, muscle strength, side of
weakness, systolic blood pressure, diastolic
blood pressure, leukocyte count, random blood
glucose, history of dyslipidemia, complications,
risk of metabolic encephal opathy and use of
ventilators.
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Table 1. Baseline characteristics of all patients
Chara cle ristic =358 O Died i
Grender
Ilale 203 6.7 104 291
Female 155 433 75 209
Age
40-50 years 40 11.2 10 279
51-60 years g1 214 38 1041
61-T0 yeats 114 324 57 1592
=T0 weats 121 338 74 2067
Lewel of consciousness
Compos mentis 198 253 TE 2179
Aomnolence 107 299 63 1759
A tupor 50 14.0 35 L
Coma 3 0.24 3 024
Oniget to admisdontime
< 3hours 1] 10.1 17 475
3-dhoars 72 201 35 078
6-12 hours 51 142 15 6 98
12-24hoxs 41 11.5 18 503
=24 hows 158 44.1 54 2346
Amoking
Tes 14 in 4 1.12
Mo 344 2.1 175 48 28
Muscle strength
Soctive movem ent against full residance fif 12.4 25 602
Aoctive movement against gravity avd some resistance 53 142 12 5.03
Active movem ent against gravity 40 11.2 18 5.03
Aoctive mowem ent with elim inati on of gr avity 28 21 17 475
Few wisitle contractions 29 277 25 1536
Mo-isible contracti ons 10 238 3 034
Undetermined a1l 17 43 1201
Aide of weakness
N either 77 21.5 33 012
Right 119 33z 58 16 48
L eft 119 33z 57 1592
Right and left 15 43 g 233
U ndetermired 2% TE 24 6.15
Systolic BE umHg)
£128 fid 17e 4 11.45
130-159 43 13.4 21 587
2140 244 687 117 3288
Diastolic BE (mmHg)
L84 127 355 Ta 2123
8559 0 1] 0 0
=90 231 ad.5 103 2877
Levk ocyte count (x10%mm™
£11 202 56.4 o1 2541
=11 156 436 2R 2458
Random Hood glucose (gidl)
<200 266 743 120 33.52
2200 93 257 8 16 4%
Atrial fibrill ation
Tes 16 4.5 g 233
Mo 342 955 171 47 77
Higory of diabetes m ellitus
Tes 18 5 13 343
HNo 340 95 166 46 .37
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Table 1. Cont.
Chara cte vistic =358 % Died L
Higory of hypertension
T es 189 518 a0 2514
No 169 4712 g9 2486
Higtory of dyslipddesiia
T es a7 299 39 1029
Mo 251 701 140 3911
Complic ati ons
Tes 150 231 107 2989
Ha 1&g 46,9 72 2011
Risgk of m etabolic encephal opathy
Tes 50 14 38 1006
Ha 303 26 143 3004
Higory of hieart failure
Tes 5 14 2 0.56
Ha 353 Q8.6 177 49 .44
Usze of vertilator s
Tes 14 39 13 363
Ha 344 9a.1 166 46 37
Table 2. Relationship between predictive factors of mortality and death
of ischemic stroke patients
Wariahle Died (179 Lwe{1l™) OR 0500C1 P
Gender
Iiale 75 &0 Ref 0594
Female 104 99 089 0.58-1.35
Age
40-50 years 10 30 Ref
51-60 years 3% 43 265 107 -6a.70
61-T0 years 57 59 2.80 122-7.02
=70 wears T4 47 472 199 -11.44
Lewel of cotisciousness
Compos mentis TE 120 Ref
Somnolence 63 44 2.20 133-3.688
Stupor 35 15 3.59 176-741
Coma 3 o 6.13 063 -146.63
Oizet to admission time
“3hoxs 17 19 Ref
-6 hows 35 37 1.06 044-254
6-12 hours 5 26 1.07 D42-274
1224 hows 18 3 087 032-237
*2dhows 24 74 1.27 D58-27%8
Stroking
Mo 175 169 Ref 010z
Tes 4 10 0.3%8 0.11-1.25
Iluscle strengh
Active mooven ent azain st fll 25 41 Ref
tesistance
Active moovemn ent again st 128 35 0.24 037-192
some resistanice
& ctive moovetn ent azain st 12 22 1.34 056 -322
gravity
Zoctive moovetn ent with 17 12 232 02T -624
elimination of gravity
Few wisitle contractions 55 44 2.05 103 -408
Mowisitl e contractions 3 7 0.70 013-3.44
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Table 2. Cont.
Wariahle Died (179 Lwe(1l™) OR 05001 P
Undetermired 43 12 3.92 1.75-8.84
Side of weakness
M either 33 44 Ref
Left 57 62 1.23 0.66-2.2%8
Right 59 él 1.31 0.71-2.43
BEah g 7 1.52 044528
Undetermined 22 f 480 1431529
Systolic BE nmHg)
£130 41 23 Eef
130-139 21 27 0.44 01%-1.00
2140 117 129 0.:1 DZ2-093
Diastolic EP (mmHg)
L84 Ta 3 Eef
580 o o
=90 103 122 0.54 0.24-0.83
Levk amyte cn:nunt[’xl[ljfmmij
<11 91 111 Ref 0033
=11 8% B 1.57 1.03-2.40
Random Hood gucose (gdl)
=200 120 146 Ref nooz
2200 59 a3 217 1.33-3.55
Atrial fibrill ation
Na 171 171 Ref 1.000
Y oes &8 & 1.00 0.36-2.72
Higtory of dighetesm ellitus
Mo 166 174 Ref 0053
Y oes 13 5 272 085781
Higory of hypertension
Na 8o &0 Ref 0341
¥ oes a0 99 0.&1 0.53-1.23
Higtory of dyslipidesiia
Mo 140 111 Ref o001
Y oes 39 L 0.45 0.28-0.72
Complications
Na 72 96 Ref onotl
¥ oes 107 23 1.71 1.13-2.61
Risl: of m etabolic encepha opather
Na 143 165 Ref o001
Y es 36 14 2.94 1.53-5.72
Higory of heart failure
Na 177 176 Ref Da2s
Y oes 2 3 0.66 0.10-4.01
Use of wentilators
Na 166 178 Ref o001
Y e 13 1 1354 1.20-107.73

Table 3. Multivariate analysis with logistic regression of mortality risk factors

Variahlke oR 050 C1 P
&ge (=50 years) 4539 1974-10439 =0.001
High ratdom tlood glucose 21.692 1.580 —4 588 <0.001
M ot1- chyalipd detnia 2.313 1.395 —3.833 0.001
C om plications 1.609 1.019 =2.540 0.041
Rigk of metabolic encephal opathsy 2.499 1.244 -5 021 o.ot1o
U se of ventdators 17278 2.015-148.195 0.0o09
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Thedatain Table 3on multivariate analysis
with logistic regression list the variables that
have asignificant relationship with mortality in
ischemic stroke patients, i.e. age, random blood
glucose concentration, non-dyslipidemia,
complications, risk of metabolic encephal opathy
and use of ventilators (p<0.05).

The results of the analysis show that there
are variables that are associated with mortality
inischemic stroke patients, i.e. age (OR: 4.539,
95% CI: 1.974-10.439, p<0.001), random blood
glucose (OR: 2.692, 95% CI: 1.580-4.588,
p<0.001), non-dyslipidemia (OR: 2.313, 95%
Cl: 1.395-3.833, p<0.001), complications (OR:
1.609, 95% CI: 1.019-2.540, p=0.041), risk of
metabolic encephal opathy (OR: 2.499, 95% ClI:
1.244-5.021, p=0.010) and use of ventilators
(OR: 17.278, 95% Cl: 2.015-148.195, p=0.009).
The discrimination value of the scoring model
in this study was 0.692; (95%CI 0.638-0.746;
p<0.001). The larger the AUC the better the
overall accuracy of thetest. Inthisstudy theAUC
value lies between 0.50 and 0.75, thusit can be
said that the overall accuracy of the test is fair.
The value of p<0.001 shows that the test is
proven to be able to predict the mortality.

DISCUSSION

Based on theresults of the study it isknown
that with advancing age, the mortality risk in
stroke patients is also increased. Patients who
are over 50 years old have a higher mortality
risk as compared with patientswho arelessthan
50yearsold. According to the study by Fonarow
et . elderly patients have ahigher prevalence
of disorders such as atrial fibrillation,
hypertension, coronary heart disease, a history
of stroke and a smoking habit. Elderly patients
commonly diein hospital instead of at home, for
each 10-year increase in age.

Patients with high random blood glucose
have a2.6 times higher mortality risk compared
with patientswith normal random blood glucose.
From astudy onfocal experimental ischemiaby
Piironen et al.*? it isknown that hyperglycemia
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canincrease the size of theinfarct and decrease
the therapeutic window of recanalization.

Patients without dyslipidemia have a 2.3
times higher mortality risk than do patientswith
dyslipidemia. That dyslipidemiaisafactor that
reduces the mortality risk in patients with
ischemic stroke is still a controversial issue.
According to Sohail et al.™ high concentrations
of triglycerides and low-density lipoprotein
(LDL) and low concentration of high-density
lipoprotein (HDL) are associated with high
scoreson the modified Rankin Scale (mRS), with
severe stroke and poor clinical outcomes. The
results of the aforementioned study contradict
those of the study by Muhammad et al.® who
showed that patients with high total cholesterol
concentrations have good clinical outcomes,
since the cholesterol functions as a buffer for
neutralizing free radicals and preventing injury
to neural tissues.

Patients with complications such as
gastrointestinal bleeding, urinary tract infections,
and dysphagiahave a 1.6 times higher mortality
risk compared with patients without
complications. According to a study conducted
by Ogata et al.*® gastrointestinal bleeding after
the onset of stroke can cause a decrease in
hemogl obin concentration, neurological damage,
poor functional results and death. Another
complication, i.e. urinary tract infection
occurring during hospitalization of the stroke
patients, such as put forward by Poisson et al .9
have a characteristic impact, i.e. increased
duration of hospital stay, increased health care
costs, exposure to intravenous antibiotics, the
risk of bacteriemia, decreased neurological
status, poor clinical outcomes, and increased
mortality risk.

Patients with a risk of metabolic
encephal opathy have a2.4 timeshigher mortality
risk compared with patients without a risk of
metabolic encephal opathy. The study conducted
by Rodrigues et al.*” about ‘Hyponatremia in
the prognosis of acute ischemic stroke’ showed
that hyponatremia is associated with mortality
in patientswith acuteischemic stroke. According
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to Zhang et al.®® the serum urea concentration
of patients with acute ischemic stroke who are
treated with intravenous tissue plasminogen
activator (r-tPA) isindependently associated with
poor clinical results and death of the patients.

Patients who use ventilators during
hospitalization have a17.2 timeshigher mortality
risk compared with patients who do not use
ventilators. The study by Mayer et al.*9 states
that two-thirds of stroke patients who use
mechanical ventilators die during hospitalization
and the majority of patients who survive
experience severe disabilities. Patients who
experience coma or worsening of their clinical
condition after intubation have an extremely low
chance of survival.

The discrimination value of the scoring
model inthisstudy is0.692 (95% CI 0.638-0.746;
p<0.001). The larger the AUC the better the
overall accuracy of thetest. Inthisstudy theAUC
value lies between 0.50 and 0.75, thusit may be
said that the overall test accuracy is fair. This
value shows that this model is proven to be able
to predict mortality.

One study demonstrates the importance of
staffing levelsand having areasonable catchment
popul ation/stroke service askey factorsassociated
with abetter mortality outcomein stroke, which
is one of the biggest killers globally.® Variable
staff compositionin hospitalswas not investigated
in our study and is one of the limitations of the
study.

Another limitation of the present study isthe
nested case control design using secondary data,
i.e. from the stroke registry and medical records
of ischemic stroke patients at Bethesda Hospital,
Yogyakarta. A limitation that isdifficult to avoid
is that the investigators were unable to control
the condition and quality of the measurements
performed by other personsin the past, because
of the use of secondary data.

It is hoped that clinicians may be able to
perform agood eval uation of the condition of the
patientsand appropriately determinethe prognosis
of these patients so that the patients' condition
can bereported more accurately to their families.
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If in thefuture similar studieswill be conducted,
it is suggested that they use a different study
method, e.g. a prospective cohort study using
primary data so that the patients may be directly
followed up.

CONCLUSIONS

Age, high random blood glucose
concentration, complications, risk of metabolic
encephalopathy, and use of ventilators are
associated with mortality in ischemic stroke
patients. The management of ischemic stroke
should focus on the prevention of complications,
thus decreasing mortality risk.
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