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Abstract

Background: Stroke is one of the major causes of disability and mortality in Iran. Therefore, it is of critical importance to know the factors
affecting the effective management of acute stroke for better prevention and treatment of stroke.

Objectives: The present study aims at investigating the risk factors associated with prognosis in patients with acute stroke who were
registered in the "724" stroke management registry system at Amir Al-Momenin Hospital, Arak, Iran.

Methods: This retrospective observational study included all acute stroke patients who were registered in the "724" stroke management
registry system at Amir Al-Momenin Hospital, Arak, Iran, from April 2017 to April 2019. Data were analyzed in SPSS software (version 23)
through the Chi-square test, Fisher's exact test, Mann Whitney U test, and logistic regression.

Results: This study investigated 139 patients with acute stroke registered in the "724" stroke management registry system at Amir Al-
Momenin Hospital, Arak, Iran, from April 2017 to April 2019. The mean age of the patients was 62.91+13.31 years, and the majority of the
cases were male (n=77; 55.4 %). Totally, 104 (75.4%) and 31 (22.3%) patients had hypertension and diabetes, respectively. In-hospital
mortality showed a statistically significant relationship with a history of stroke, brain computed tomography scan results and high
National Institutes of Health Stroke Scale (NIHSS) at baseline (P<0.05).

Conclusion: High rate of hypertension among stroke patients highlights its significance as an important modifiable risk factor for stroke.
Attention to these risk factors is essential for the primary prevention of stroke. History of stroke and NIHSS score at baseline=8 associated

with poor outcome at discharge.
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1. Background

Stroke is one of the major causes of disability and
the second major cause of mortality in Iran and
throughout the world (1, 2). About two-thirds of
stroke cases occur in developing countries. The annual
prevalence rates of stroke in Iran are 139 and 144
cases per 100.000 population in males and females,
respectively. Many important risk factors of stroke,
such as hypertension, diabetes, hyperlipidemia, and
smoking are modifiable and preventable (1-3). It is
noteworthy that the age of stroke is about a decade
earlier in Iran, compared to that in other countries;
moreover, the annual rate of stroke is increasing in
this country (4, 5). While the majority of strokes could
be prevented or treated early, unfortunately, in third
world countries, patients refer to the hospital when a
disability has occurred from a stroke. This imposes
significant tangible and intangible costs on the
patient and the health system.

In 1996, the International Food and Drug
Administration approved the wuse of venous
thrombolytic therapy for the treatment of acute
ischemic stroke. In the meantime, there were few
reports on thrombolytic therapy in Asian and

developing countries, including Iran (6). Lack of
resources and infrastructures for thrombolytic
injection in most hospitals and the late referral of
patients are among the obstacles to thrombolytic
injection in these countries, where only 30% of the
patients are qualified for this injection (7). In Iran
(2016), the Ministry of Health and Medical Education
developed the standard protocol of treatment
services for acute stroke (8).

According to this protocol, Alteplase was
approved as the preferred thrombolytic medication
for the treatment of acute ischemic stroke. In
addition, the qualified candidate hospitals for stroke
were obliged to provide the infrastructure required
to inject the medication in the Stroke Care Unit to the
patients who have referred within the golden time of
less than 4.5 h and met the injection indications.

In this process, the acute stroke-suspected patient
is referred to a qualified hospital, followed by the
activation of the caring code "724". After examination
and emergency brain computed tomography (CT)
scan, [V-tPA (tissue plasminogen activator) injection
will be administered to the ischemic stroke patients
who met the indication criteria (8). Since 2017, Amir
Al-Momenin Hospital in Arak, Iran, has been one of
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the qualified hospitals for the treatment of acute
stroke patients and embraced the protocol for
qualified patients.

2. Objectives

The present study aims at investigating the
characteristics and clinical factors affecting outcomes
of patients with acute stroke who were registered in
the "724" stroke management registry system at
Amir Al-Momenin Hospital, Arak, Iran.

3. Methods

This retrospective observational study included
all acute stroke patients who were referred to Amir
Al-Momenin Hospital in Arak, Iran, from April 2017
to April 2019 and registered in the "724" stroke
management registry system. All patients diagnosed
with acute stroke during this period were selected
using the census method. Gender, age, place of
residence, mode of referral to the hospital, time from
onset of symptoms to hospital admission, underlying
diseases, hospital services, risk factors, Modified
Ranking Scale (MRS) and National Institutes of
Health Stroke Scale (NIHSS) on arrival, type of
stroke, history of using anticoagulants, IV-tPA
receiving, and injection side-effects were assessed
based on the information recorded in the "724"
stroke management registry system.

Data were analyzed in SPSS software (version 23)
through the Chi-square test, Fisher's exact test, Mann
Whitney U test, and logistic regression. Moreover,
quantitative and qualitative variables were described
by mean#SD, as well as frequency and percentage,
respectively.

4, Results

In total, 139 patients with acute stroke were
registered in the "724" stroke management registry
system at Amir Al-Momenin Hospital, Arak, Iran, from
April 2017 to April 2019. The mean age of the
patients was 62.91+13.31 years (age range: 25-91),
and the majority of the cases (n=77; 55.4%) were
male. Moreover, the selected patients were refereed
from Arak (n=108; 77.7%) and other towns of the
province (n=31; 22.3%) (Table 1).

About 75.4%, 22.3%, 10.1%, and 6.5% of the
patients had hypertension, diabetes, hyperlipidemia,
and a history of stroke respectively. Regarding the
smoking status, 12.9% of the patients were smokers
and 4.3% of the cases abused drugs. Considering the
comparison of the risk factors and medical history
between genders, smoking (P<0.001) and drug abuse
(P=0.025) were higher in males, whereas females
obtained higher levels of atrial fibrillation (P=0.027).
Additionally, the majority of the patients (55.4%)
were transported through emergency medical
services. Out of 118 patients with ischemic stroke, 69
(49.6%) cases were qualified for IV-tPA injection, and
others denied to receive IV-tPA due to unwillingness,
time delay in referral, old age, other diagnoses
(transient ischemic attack [TIA] and hemorrhage),
use of anticoagulants due to underlying diseases,
coagulopathy, and neurologist’s decision.

According to the results of the study (Table 2),
the patient outcome (in-hospital mortality)
correlated statistically with the history of stroke
(P=0.002), NIHSS score at baseline (P=0.002), brain
CT scan results (P=0.011), and hospitalization
duration in a stroke unit (P=0.049). Moreover, there
was a borderline statistically significant association

Table 1. Characteristics and health-related conditions of patients with stroke regarding gender

Gender
Male (%) Female (%) Total (%) P-value
25-49 17 (22.1) 13 (21.0) 30 (21.6)
Age 50-91 60 (77.9) 49 (79.0) 109 (78.4) 0.874
Known risk factors and comorbidities
Hypertension Yes 59 (77.6) 45 (72.6) 104 (75.4) 0.493
Smoking Yes 17(22.1) 1(1.6) 18 (12.9) <0.001
Diabetes Yes 14(18.2) 17 (27.4) 31 (22.3) 0.193
Atrial Fibrillation Yes 3(3.9) 9(14.5) 12 (8.6) 0.027
Dyslipidemia Yes 7 (9.1) 7 (11.3) 14(10.1) 0.668
Drug abuse Yes 6 (7.8) 0 6(4.3) 0.025
Stroke history Yes 3(3.9) 6(9.7) 9 (6.5) 0.169
. Warfarin 3(3.9) 7 (11.3) 10 (7.2)
Anticoagulants used Heparin 2 (2.6) 1(16) 3(2.2) 0.198
prior to event NOVAC 5 (6.5) 1(1.6) 6(4.3)
Ambulance 41 (53.2) 36 (58.1) 77 (55.4)
Mode of arrival to Private car 19 (24.7) 13 (21) 32 (23) 0634
emergency room Transfer from other hospital 17 (22.1) 12 (19.4) 29 (20.23)
In hospital stroke 0(0) 1(1.6) 1 (0.7)
Onset of symptoms to calling EMS (min) 61.86+58.11 51.45+34.89 57.28+48.62 0.956
Time delay Mean+SD EMS to door (min) 53.42+26.86 45.91+£19.79 49.82+23.88 0.302
Onset of symptoms to door 144.46 + 86.57 121.73+70.13 135.72 + 80.46 0.544
&:ﬁ‘;&;’;ﬁ‘s Yes 40 (51.9) 29 (46.8) 69 (49.6) 0.544
2 IranRed Crescent Med].2020;22(12):e203.
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between the outcome and MRS score at arrival
(P=0.053) (Table 2). Out of 69 patients who received
the thrombolytic injection, unintended side-effects of
IV-tPA (intracerebral hemorrhage) were reported in
five cases. Accordingly, a statistically significant
correlation was found between the outcome and side
effects of IV-tPA injection (P=0.000). On the other
hand, the outcome had no statistically significant
relationship with age, gender, and mode of
transportation to the hospital (P>0.05).

In the multivariate logistic regression model
(Forward Stepwise LR method), three variables,
namely predictive NIHSS at baseline, stroke history,
and hospitalization time in the stroke unit, helped
predict the outcomes and remained in the model.

According to the model output in Table 3, the value of
the odds ratio for the NIHSS1 is OR=1.17. This
indicates that the patient's odds of death due to
stroke increases by about 1.17 times for every 1-
point increase in the NIHSS score at baseline.

According to the model output, the value of the
odds ratio for stroke history is OR=15.23, which
means that the patients with a history of the previous
stroke will probably die 15.23 times more, compared
to a person that has no history of stroke.

The next variable is the hospitalization duration in
the stroke unit. The value of the odds ratio for this
variable is obtained at OR=1.25, which means that for
each day of hospitalization of a stroke patient in the
stroke unit, the odds of death increases by 1.

Table 2. Stroke characteristics, severity upon admission, and outcomes

Outcome
Discharge In-hospital mortality Total P-value
No. (%) No. (%)
NIHSS at arrival
0-8 17 (13.2) 1(10) 18 (12.9) 0.002
8-16 98 (76) 4(40) 102(73.4) '
>16 14 (10.9) 5(50) 19 (13.7)
MRS at arrival
4> (good) 90 (69.8) 4 (40) 94 (67.6) 0.053
<4 (weak) 39 (30.2) 6 (60) 45(32.4)
Brain CT scan
Normal 49 (38) 0 49 (35.3)
Suspected 45 (34.9) 5(50) 50 (36) 0.011
Ischemia under1/3 13 (10.1) 0 13(9.4) '
Ischemia up to1/3 4(3.1) 2 (20) 6(4.3)
Hemorrhage 18 (14) 3(30) 21 (15.1)
Stroke type
Ischemic 111(86) 7 (70) 118 (84.9) 0.172
Hemorrhagic 18 (14) 3(30) 21 (15.1)
Thrombolysis with IV-tPA
No 63 (48.8) 7 (70) 70 (50.4) 0.197
Yes 66 (51.2) 3(30) 69 (49.6)
Intracerebral hemorrhage after venous Thrombolysis
No 63 (95.5) 1(33.3) 64 (92.8) 0.000
Yes 3(4.5) 2 (66.7) 5(7.2)
History of stroke
No 123 (95.5) 7 (70) 130 (93.5) 0.002
Yes 6 (4.7) 3(30) 9(6.5)
Fepeiicilicplialzastonl(cay) 5.78+4.66 9.20+11 6,02+5.38 0.341
Mean+SD
Hospitalization in a stroke unit (day) 2.09+2.86 6.80+11.84 2.42+4.27 0.049
Emergency department (hour) 3.36+9.69 2.70+1.76 3.31+9.35 0.218
Door to needle time (min) 62.53+38.60 127.67+£110.50 65.63+44.81 0.336
Table 3. Multivariable logistic regression results regarding predictors of in-hospital mortality in patients with acute stroke
Variables P OR 95% ClI
Lower Upper
NIHSS at baseline 0.005 1.173 1.050 1.312
History of stroke 0.005 15.235 2.318 100.132
Hospitalization duration in the stroke unit 0.019 1.125 1.019 1.241

5. Discussion

This study evaluated 139 patients with acute
stroke. The mean age of the patients was 62.91+13.31
years, and 21.6% of the cases were younger than 50
years old. Hypertension was the most prevalent risk
factor that was observed in 75.4% of the patients. In
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total, 22.3% of the individuals had diabetes, and
12.9% of the cases were smokers. As observed,
the most common risk factor for stroke was
hypertension, which was consistent with the results
of other similar studies (2,9,10). In the present study,
smoking and substance abuse were more prevalent in
males; however, females obtained higher levels of
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Figure 1. Study flowchart

atrial fibrillation. In a study conducted by Talebi et al.,
the risk factors of hypertension and diabetes were
more prevalent in females; however, the majority of
the males were smokers (10).

The mean hospital stay in the present study was
6.02+5.38 days; however, in a study conducted by
Fahoudi et al,, it was reported to be 17.3 days (9). In
this study, 84.9% and 15.1% of the patients had
ischemic and hemorrhagic strokes, respectively,
followed by a hospital mortality rate of 7.2%.

According to the results of a study carried out by
Daneshfard et al. in Namazi Hospital, Shiraz, Iran,
88.2% and 11.8% of the patients had ischemic and
hemorrhagic strokes, respectively (1). Similarly,
Farhoodi et al. in Tabriz reported that 76.5% of all
patients had an ischemic stroke with an in-hospital
mortality rate of 20.5% (9).

In the same vein, Ovisgaran et al. in Isfahan, Iran,
indicated an in-hospital mortality rate of 16.5%;
moreover, the mortality rate after 28 days was
estimated at 25.6% in this study. The results also
revealed that the mortality rate was higher in
females, the elderly, and patients with a history of
stroke (11). According to the findings of the present
study, the mortality rate was lower, compared to the
results of the aforementioned studies.

The duration from the onset of symptoms to
patient arrival at Amir Al-Momenin Hospital, Arak,
Iran, was 135.72+80.48 min, and 49.6% of all patients
were qualified for IV-tPA injection. In a study
performed by Ghiyasian et al. at Farshchian Hospital,
Hamadan, Iran, the mean time of arrival at the
hospital was 4.77 h (286.2min), and 36.2% of
patients had been transported to the hospital within
2 h after stroke (12).

The results of a study conducted by Khorvash et
al. in Isfahan, Iran, revealed that only 10.7% of the

patients were referred to the hospital within 4.5 h
after the onset of symptoms. Totally, 68.9% of these
patients were qualified for IV-tPA; however, due to
the failure to meet the golden time, the injection was
performed only in 6.6% (13). According to the
findings of other studies, the reasons for the late
referral of the patients include pre-hospital
emergency barriers, distance from the treatment
center, nocturnal stroke, lack of information, and
poor public knowledge of timely referral (12). Time is
one of the major factors influencing the treatment of
patients with acute stroke; moreover, the shortening
of the time between the onset of symptoms and
arrival at the hospital is effective in reducing the
negative effects of stroke (14).

In the present study, there was a significant
correlation between the NIHSS score at baseline and
the outcome. Sadeghi Hokmabadi et al. investigated
the factors affecting the prognosis of patients with
stroke in Imam Reza Hospital, Tabriz, Iran. They
found a significant correlation between the NIHSS
score in patients with ischemic stroke and the
outcome (15), which was consistent with the results
of the present study.

Furthermore, a significant correlation was revealed
between intracranial hemorrhage in IV-tPA recipients
and outcomes in the present study. In the same line,
Mehrpour et al. conducted a study on 37 patients who
were treated with intravenous thrombolysis. In
total, nine (24%) patients showed hemorrhagic
transformations in control brain CT after 24 h and
seven (18%) cases had intracerebral hemorrhages
(ICH) without any deterioration of neurologic
symptoms (asymptomatic ICH). Additionally, the
outcomes of patients with symptomatic post-r-TPA
hemorrhages were worse, compared to the non-
hemorrhagic post-r-TPA patients (16). According to
the studies, the use of thrombolytic medications in
patients with acute ischemic stroke improves the
prognosis and functioning of the patients. It also
significantly increased the risk of ICH (16,17).

The results of a meta-analysis conducted by Yoy S
et al. in 2017 showed that the patients with mild
ischemic stroke treated with venous thrombolytic
therapy had a much better functional outcome based
on the MRS; meanwhile, the risk of symptomatic
intracranial hemorrhage was higher in these patients
(OR=10.13); however, mortality rate showed no
increase in this regard (OR=0.78) (17). The decision
for the thrombolytic injection in the ischemic stroke
patients depends on variables, such as patient’s age,
time of hospitalization, systolic blood pressure,
diabetes, stroke intensity, comorbidities, and NIHSS
(18). The early treatment of the thrombolytic after
ischemic stroke (best time: 3-4.5 h) leads to the
improvement of the positive effects of treatment and
disability induced by the ischemic stroke (19).
According to the literature, it is necessary to monitor
the patient precisely from the injection to at least 48
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h after treatment to reduce the side effects of TPA
injection (16-20).

Feng et.al (2015) conducted a multicenter study
on the consequences of acute ischemic stroke treated
with r-TPA. The multivariate logistic regression
showed that an increase in the NIHSS score increased
the risk of adverse outcomes by 8.75. This
corresponding value was obtained at 1.17 in the
current study (21). In a study titled "Predictors after
Alteplase Thrombolysis Treatment in Acute Stroke
Patients"”, Das et al. showed that a history of TIA
increased the risk of death in the patients by 6 times.
Similarly, the present study demonstrated that a
history of stroke increased the risk of death by 15.2
times. On the other hand, Das et al. showed that for a
1-point increase in the NIHSS scale during accepting
the patient, the risk of death increased by 8 times;
however, in our study, this corresponding number
was determined at 1.17 (22).

5.1. Limitations

One of the limitations of the present study was the
absence of data on NIHSS and MRS scores of patients
at discharge, as well as from patient arrival to
hospital to the performance of brain CT scan. If the
data on NIHSS and MRS scores are recorded after
treatment, accurate decisions can be made on the
patients’ prognosis. Moreover, the number of patients
was insufficient to judge the association of
thrombolysis complications with the outcome (in-
hospital mortality) Therefore, it is recommended that
future studies be conducted with a larger sample size.

6. Conclusion

The high rate of hypertension among patients
with stroke highlights its significance as an important
modifiable risk factor for stroke. Attention to these
risk factors is essential for the primary prevention of
stroke. A poor outcome at discharge was associated
with a history of stroke and NIHSS score at
baseline>8.
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