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Abstract

Background: The disease burden of acute ischemic stroke (AIS) is an important health issue in today’s patient care. Urgent intra-
venous thrombolytic (UIT) therapy is one of the most popular treatments in these cases.

Objectives: This study aimed to evaluate the 1-month outcome of patients with AIS who received urgent intravenous fibrinolytic
therapy.

Methods: In a prospective cross-sectional study, we evaluated the 1-month outcome of cases with a confirmed diagnosis of AIS who
had received UIT therapy at the emergency department. Demographic data, mortality and morbidity, hospital length of stay, admis-
sion functional disability by Modified Rankin Scale (MRS), National Institutes of Health Stroke Scale (NIHSS), and final disposition
of patients were all evaluated and recorded via their medical records or structured telephone inquiries. We compared all variables
between the 2 groups (i.e., survived and expired groups).

Results: Among 490 cases we assessed, age had a mean = SD of 69.41 & 12.25 years, and most cases were males (74.3%). The -month
mortality rate in our sample was 4.08% (20 cases). The mean = SD of hospital length of stay was 6.84 £ 7.32 days, with no significant
difference between the 2 groups (P = 0.869). Demographic data showed no significant differences between the 2 groups. NIHSS and
MRS scores were significantly higher in the expired group than in the survived group (P=0.005 and P = 0.001, respectively).
Conclusions: NIHSS and MRS scores were significantly higher in the expired cases. The 1-month mortality rate in this study was
4.08%.
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1. Background stroke subtype (11) can be significant predictors of mortal-

1ty.
Stroke (with a reported mortality rate of 12%) is well
known to be the third leading cause of death and the most

Nowadays, UIT administration in appropriate patient
populations has been motivated worldwide. In Iran, the

common cause of disability around the world (1). The 1-
month case fatality rate is estimated to range from 16% to
32% (2). In two-thirds of survivors, stroke’s functional dis-
abilities definitely affect their quality of life (3-5). Urgent
intravenous thrombolysis (UIT) is accounted as an impor-
tant treatment for clinical improvement in acute ischemic
stroke (AIS) (6, 7).

Many studies have reported different controversial
outcome rates in AIS after the administration of UIT.
Shorter door-to-needle time, the absence of underlying
diseases, milder stroke and smaller involved territory,
younger age, and normoglycemia are considered among
the most influential factors (2, 8). It is revealed that the age
and functional status of the patient at discharge (9,10) and

reported incidence of ischemic stroke has been raised to
approximately 100/100 000 population over the years (12,
13). After the initiation of the Telestroke activation ser-
vice, the use of UIT has also increased in most stroke man-
agement centers. Most previous studies have assessed the
long-term outcome of AIS cases. There is also little research
performed in Iran evaluating the AIS outcome after UIT.
Limited studies conclude the case fatality rate of ischemic
stroke in Iran to be 14 - 26% (12-15).

2. Objectives

In this study, we decided to study the short-term out-
come of these cases in a referral center.
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3. Methods

In this prospective cross-sectional study, we enrolled
patients with AIS diagnosis who had undergone UIT in the
emergency department (ED) during a 2-year interval from
2018 to 2019 in Dr. Shariati Hospital (a tertiary referral cen-
ter) in Tehran, Iran. The sampling method was enrolling
all available cases. AIS diagnosis was based on the initial
clinical presentations, brain computed tomography (CT),
or brain magnetic resonance imaging (MRI) on the admis-
sion day in ED. Neurology specialists confirmed diagno-
sis, investigated for indications and contraindications to
receive UIT, and finally determined the most appropriate
candidates.

InIran,an emergency medical service (if it is called)an-
nounces an ischemic stroke at the scene and activates a spe-
cial coding system via the Telestroke activation service to
the destination hospital. The patient is quickly transferred
to a well-equipped hospital for stroke management.

The exclusion criteria were patient unwillingness to
participate in our study, lack of access to his/her medical
data, and lost to follow-up.

Demographic data, risk factors in past medical history
(including the previous history of ischemic stroke), hospi-
tal length of stay, baseline vital signs and capillary blood
sugar, admission functional disability by Modified Rankin
Scale (MRS),admission National Institutes of Health Stroke
Scale (NIHSS), final disposition of patients, and 1-month
mortality rate were all recorded in a predesigned question-
naire. Study variables were evaluated during admission by
frequent follow-up visits or phone contacts after discharge.

This study was approved by the Ethics Com-
mittee of Tehran University of Medical Sciences
(IRTUMS.MEDICINE.REC.1399.049). Informed written
consent was obtained from all participants to share their
data.

3.1. Statistical Analysis

Data were analyzed using SPSS version 23 (SPSS Inc,
Chicago, Ill, USA). We determined normality with the
Kolmogorov-Smirnov test. Descriptive indices, such as fre-
quency (percentage) and mean (SD), were used to express
the results. The Fisher exact test, independent t test, or
nonparametric test(Mann-Whitney U test) were used as re-
quired. Logistic regression was used to evaluate the associ-
ation of variables with the final outcome. The level of sig-
nificance was 0.05. We enrolled patients who met our in-
clusion criteria from 2018 to 2019.

4. Results

We evaluated 527 patients with AIS with UIT treatment
in ED during 2018 - 2019. Thirty-seven patients met the ex-

clusion criteria; thus, we enrolled 490 cases. Most cases
were males (74.3%), and the population’s age had a mean
=+ SD of 69.41 £ 12.25 years old [with the most being older
than 65 years old (78.9%)]. Most cases had major risk fac-
tors in their past medical histories (86.2%). Basic data in the
study population are shown in Table 1.

Table 1. Basic Data of the Study General Population *

Variables Values
Gender
Male 364 (74.3)
Female 126 (25.7)
Age (y) 69.41 £ 12.25
Risk factors in past medical history
Cardiovascular 147(30.0)
Cerebrovascular 94 (19.2)
Hypertension 65 (13.3)
Hyperlipidemia 71(14.5)
Diabetes mellitus 45(9.1)
None 68(13.9)
Hospital length of stay (day) 9.57 £ 7.63
Baseline vital signs
Systolic blood pressure (mmHg) 167.53 4 5.32
Diastolic blood pressure (mmHg) 96.70 £ 4.35
Heart rate (meats/min) 87.34 +3.21
Oxygen saturation (%) 92.46 £5.73
Capillary blood sugar (mg/dL) 168.36 + 7.52
Modified Rankin scale 3.41+£193
National institutes of health stroke scale 7.47 £ 432
Final disposition of patients
Survived 470 (95.92)
Expired 20(4.08)
1-month mortality rate 20(4.08)

? Values are expressed as No. (%) or mean = SD.

The 1-month mortality rate in this study was 4.08%, and
none of the cases expired during admission. After compar-
ing studied variables in the expired and survived groups,
we found that most variables had no statistically signifi-
cant difference between the 2 groups, except for NIHSS and
MRS scores (P = 0.005 and P = 0.001, respectively). Table 2
shows the main comparisons between all study variables
between the 2 groups.

Logistic regression results revealed that the odds ratio
(OR) of mortality for NIHSS > 10 was 1.198, and for MRS > 3
was 1.067 (Table 3).

Arch Neurosci. 2022; 9(2):e126457.



Vahidi E et al.

Table 2. Comparison of the Variables Between the 2 Groups *

Variables Expired Group Survived Group PValue
Gender 0.071
Male 14 (2.9) 350 (71.4)
Female 6(1.2) 120 (24.5)
Age (y) 66.21 +13.45 72.90 £ 13.93 0.125
Risk factors in past medical history
Cardiovascular 6(1.2) 141(28.8) 0.123
Cerebrovascular 1(0.2) 93(19.0) 0.226
Hypertension 4(0.8) 61(12.5) 0.014
Hyperlipidemia 5(1.0) 66 (13.5) 0.118
Diabetes mellitus 2(0.4) 43(8.7) 0.221
None 2(0.4) 66 (13.5) 0.436
Hospital length of stay (day) 5.61 1 4.81 810 £1.87 0.869
Baseline vital signs
Systolic blood pressure (mmHg) 143.65 1 2.34 17431 £ 3.62 0.153
Diastolic blood pressure (mmHg) 9.21£ 2.67 10.65 £ 5.35 0.370
Heart rate (beats/min) 89.12 = 7.31 91.31 £ 8.02 0.092
Oxygen saturation (%) 93.26 £ 6.24 9519 + 4.34 0327
Capillary blood sugar (mg/dL) 152.48 =+ 67.07 184.40 + 72.88 0.078
National Institutes of Health Stroke Scale 5.45 % 4.43 10.40 £ 5.58 0.005

2 Values are expressed as No. (%) or mean = SD.

Table 3. Logistic Regression Results

Variables OR 95% CI P Value
NIHSS score 1198 1.069-1.343 0.002
MRS score 1.067 0.042-1.119 0.004

5. Discussion

In the present study, all evaluated AIS cases received UIT
in ED. Most cases were males (74.3%) and older than 65 years
old (78.9%). Past medical history was positive in the major-
ity of cases, especially cardiovascular and cerebrovascular
conditions (almost 50%). Chen et al (2013) evaluated both
young and old age stroke cases (all types). In the > 65 years
old group, the mean + SD of age was 75.8 % 7.1 years old.
Most cases were males (50.6%) and had underlying diseases
(16).

In our study, the hospital length of stay was 5.61 4- 4.81
days, the NIHSS score was 7.47 + 4.32, and the MRS score
was 3.41-£1.93. Chen etal. reported that the hospital stay in
the acute ward was 19.4 = 17.7 days. NIHSS in their studied
elderly population was 6.0 £ 5.8 (16).

We observed a mortality rate of 4.08% in this study.
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Some report in Iran indicates that the 28-day case fatality
ratein all stroke types isaround 19 -31% (17). As investigated
in Iran, stroke is slightly more common in females, and the
mean age of stroke is within the seventh decade of life (12,
13). Hypertension is found to be the most common risk fac-
tor both in ischemic and nonischemic stroke (12, 13). The
case fatality rate in ischemic stroke is reported to be 14 - 26%
(12-15). Our study shows that by UIT treatment, we may be
able to reduce this mortality.

Sari Aslani et al. evaluated 217 patients with AIS who
had undergone UIT in a prospective study. The mean +
SD of age was 66.40 £ 13.37 years, and most cases were
males (55.3%). Hypertension was the most prevalent risk
factor among all patients. Compared to our findings, the
hospital length of stay was longer in this research (13.25
=+ 13.48 days). The mortality rate was higher (21.7%). They
also did not find any significant correlations between the
stroke outcome and study variables. Their results only de-
termined that cases with blood sugar lower than 144 had
a better 3-month outcome. Based on their conclusion, age
over 60 years old and admission NIHSS more than 12 were
the only significant risk factors for death (18). In contrast to
our conclusion, age was not a significant risk factor, while
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an NIHSS score of more than 10 was significant in mortality.

Dong et al. and Tosta et al. indicated that mean NIHSS
and MRS scores and hospitalization duration significantly
decreased in AIS patients who received UIT (19, 20).

Albers et al. showed a 1-month mortality rate of 13%
among patients with AIS undergoing UIT. Further, 35% of
their evaluated cases considerably improved with MRS less
than 1, and 43% were independent with MRS scores less
than 2. In the meantime, admission NIHSS more than 10
showed less improvement (21).

According to the previous research in the literature
and especially the existed data in Iran, we tried to over-
come their limitations in our study; thus, we assessed the
short-term outcome of a large sample of AIS patients who
underwent UIT in a prospective design. The study end-
points emphasized that UIT in AIS could decline the mor-
tality rate. NIHSS score > 10 and MRS score > 3 may be as-
sociated with a worse prognosis.

5.1. Limitations

One limitation of this study was difficulties in gather-
ing follow-up data. Some patients or their guardians had
problems recalling information. We could not evaluate
NIHSS and MRS scores after discharge.

5.2. Conclusions

The mortality rate was estimated to be 4.08% in this
study, lower than what previously was reported in AIS with-
out UIT treatment. NIHSS and MRS scores were signifi-
cantly related to poorer outcomes.

Footnotes

Authors’ Contribution: M. M. and E. V. conceived the
study, designed the trial,and supervised the conduct of the
trial and data collection. M. M., M. A,, and M. Z. undertook
the recruitment of participating centers and patients and
managed the data, including quality control. E. V. provided
statistical advice on study design and analyzed the data. E.
V. drafted the manuscript, and all authors contributed sub-
stantially to its revision. E. V. takes responsibility for the pa-
per as a whole.

Conflict of Interests: The authors declare no conflict of
interest.

Data Reproducibility: No new data were created or ana-
lyzed in this study. Data sharing does not apply to this arti-
cle.

Ethical Approval: This study was approved by
the Ethics Committee of Tehran University of Med-
ical Sciences (IR TUMS.MEDICINE.REC.1399.049)
(ethics.research.ac.ir/fform/a7b3fvq9x44s739w.pdf).

Funding/Support: We have not received any funds or
budget for conducting this study.

Informed Consent: Informed written consent was ob-
tained from all participants to share their data.

References

1. Singh RB, SuhIL, Singh VP, Chaithiraphan S, Laothavorn P, Sy RG, et al.
Hypertension and stroke in Asia: prevalence, control and strategies
in developing countries for prevention. | Hum Hypertens. 2000;14(10-
11):749-63. doi: 10.1038/sj.jhh.1001057. [PubMed: 11095165].

2. Weimar C, Konig IR, Kraywinkel K, Ziegler A, Diener HC; German
Stroke Study Collaboration. Age and National Institutes of Health
Stroke Scale Score within 6 hours after onset are accurate predic-
tors of outcome after cerebral ischemia: development and exter-
nal validation of prognostic models. Stroke. 2004;35(1):158-62. doi:
10.1161/01.STR.0000106761.94985.8B. [PubMed: 14684776].

3. Hosseinzadeh N, Ala A, Rahnemayan S, Sadeghi-Hokmabadi E, Gho-
lami Milani A, Rahimpour Asenjan M, et al. Demographic information
and risk factors of stroke patients younger than 65 years old. Frontiers
in Emergency Medicine. 2021;6(1). doi: 10.18502/fem.v6i1.7676.

4. Langhorne P, Coupar F, Pollock A. Motor recovery after stroke: a
systematic review. Lancet Neurol. 2009;8(8):741-54. doi: 10.1016/S1474-
4422(09)70150-4. [PubMed: 19608100].

5. Saberian P, Seyed Hosseini Davarani SH, Ramezani M, Mirbaha S,
Zangi M, Aarabi S. Concomitant COVID-19 and acute ischemic stroke
in patients transferred by emergency medical service during first
wave of pandemic in Tehran, Iran; a cross-sectional study. Frontiers in
Emergency Medicine. 2022;6(2). doi: 10.18502/fem.v6i2.8718.

6. Adams HP, del Zoppo G, Alberts MJ, Bhatt DL, Brass L, Furlan A, et al.
Guidelines for the early management of adults with ischemic stroke:
aguideline from the American Heart Association/American Stroke As-
sociation Stroke Council, Clinical Cardiology Council, Cardiovascu-
lar Radiology and Intervention Council, and the Atherosclerotic Pe-
ripheral Vascular Disease and Quality of Care Outcomes in Research
Interdisciplinary Working Groups: The American Academy of Neu-
rology affirms the value of this guideline as an educational tool for
neurologists. Circulation. 2007;115(20):e478-534. doi: 10.1161/CIRCULA-
TIONAHA.107.181486. [PubMed: 17515473].

7. Wahlgren N, Ahmed N, Davalos A, Ford GA, Grond M, Hacke W, et al.
Thrombolysis with alteplase for acute ischaemic stroke in the Safe
Implementation of Thrombolysis in Stroke-Monitoring Study (SITS-
MOST): an observational study. Lancet. 2007;369(9558):275-82. doi:
10.1016/50140-6736(07)60149-4. [PubMed: 17258667].

8. Konig IR, Ziegler A, Bluhmki E, Hacke W, Bath PM, Sacco RL,
et al. Predicting long-term outcome after acute ischemic stroke:
a simple index works in patients from controlled clinical tri-
als. Stroke. 2008;39(6):1821-6. doi: 10.1161/STROKEAHA.107.505867.
[PubMed: 18403738].

9. Feigin VL, Lawes CM, Bennett DA, Anderson CS. Stroke epidemiology:
a review of population-based studies of incidence, prevalence, and
case-fatality in the late 20th century. Lancet Neurol. 2003;2(1):43-53.
doi: 10.1016/s1474-4422(03)00266-7. [PubMed: 12849300].

10. Minn YK, Cho SJ, Kim SG, Kwon KH, Kim JH, Oh MS, et al. Long-term
outcomes of acute ischemic stroke in patients aged 80 years and
older. Yonsei Med J.2008;49(3):400-4. doi: 10.3349/ym;.2008.49.3.400.
[PubMed: 18581588]. [PubMed Central: PMC2615344].

1. de Jong G, van Raak L, Kessels F, Lodder . Stroke subtype and mor-
tality. a follow-up study in 998 patients with a first cerebral infarct. J
Clin Epidemiol. 2003;56(3):262-8. doi: 10.1016/s0895-4356(02)00572-3.
[PubMed: 12725881].

Arch Neurosci. 2022; 9(2):e126457.


http://dx.doi.org/10.1038/sj.jhh.1001057
http://www.ncbi.nlm.nih.gov/pubmed/11095165
http://dx.doi.org/10.1161/01.STR.0000106761.94985.8B
http://www.ncbi.nlm.nih.gov/pubmed/14684776
http://dx.doi.org/10.18502/fem.v6i1.7676
http://dx.doi.org/10.1016/S1474-4422(09)70150-4
http://dx.doi.org/10.1016/S1474-4422(09)70150-4
http://www.ncbi.nlm.nih.gov/pubmed/19608100
http://dx.doi.org/10.18502/fem.v6i2.8718
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.181486
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.181486
http://www.ncbi.nlm.nih.gov/pubmed/17515473
http://dx.doi.org/10.1016/S0140-6736(07)60149-4
http://www.ncbi.nlm.nih.gov/pubmed/17258667
http://dx.doi.org/10.1161/STROKEAHA.107.505867
http://www.ncbi.nlm.nih.gov/pubmed/18403738
http://dx.doi.org/10.1016/s1474-4422(03)00266-7
http://www.ncbi.nlm.nih.gov/pubmed/12849300
http://dx.doi.org/10.3349/ymj.2008.49.3.400
http://www.ncbi.nlm.nih.gov/pubmed/18581588
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2615344
http://dx.doi.org/10.1016/s0895-4356(02)00572-3
http://www.ncbi.nlm.nih.gov/pubmed/12725881

Vahidi E et al.

13.

14.

15.

16.

17.

. Ahangar AA, Ashraf Vaghefi SB, Ramaezani M. Epidemiological eval-

uation of stroke in Babol, northern Iran (2001-2003). Eur Neurol.
2005;54(2):93-7. doi: 10.1159/000088643. [PubMed: 161956 68].
Oveisgharan S, Sarrafzadegan N, Shirani S, Hosseini S, Hasanzadeh P,
Khosravi A. Stroke in Isfahan, Iran: hospital admission and 28-day case
fatality rate. Cerebrovasc Dis. 2007;24(6):495-9. doi: 10.1159/000110418.
[PubMed: 17971627].

Parniya R, Savadi Oskuei D, Mousavi S. [Mortality Rate in Patients with
Intracranial Hemorrhage and Its Risk Factors at Alavi Hospital, Ard-
abil]. J Ardabil Univ Med Sci. 2006;6(4):363-7. Persian.

Togha M, Bakhtavar K. Factors associated with in-hospital mor-
tality following intracerebral hemorrhage: a three-year study in
Tehran, Iran. BMC Neurol.2004;4:9. doi: 10.11861471-2377-4-9. [PubMed:
15193159]. [PubMed Central: PMC449712].

Chen Y, Lin Y, Po HL. Comparison of the Risk Factor Profile, Stroke
Subtypes, and Outcomes Between Stroke Patients Aged 65 Years or
Younger and Elderly Stroke Patients: A Hospital-based Study. Int |
Gerontol. 2013;7(4):205-8. doi: 10.1016/j.ijge.2012.11.011.

Hosseini AA, Sobhani-Rad D, Ghandehari K, Benamer HT. Frequency
and clinical patterns of stroke in Iran - Systematic and critical re-

Arch Neurosci. 2022; 9(2):e126457.

18.

20.

21.

view. BMC Neurol. 2010;10:72. doi: 10.1186[1471-2377-10-72. [PubMed:
20731823]. [PubMed Central: PMC2936882].

Sari Aslani P, Rezaeian S, Safari E. 3-Month Outcome of Ischemic
Stroke Patients Underwent Thrombolytic Therapy; a Cohort Study.
ArchAcad Emerg Med. 2020;8(1). e6. [PubMed: 32021987]. [PubMed Cen-
tral: PMC6993078].

. DongY,CaoW,Ren],Nair DS, Parker S, Jahnel JL, etal. Vascular Risk Fac-

tors in Patients with Different Subtypes of Ischemic Stroke May Affect
Their Outcome after Intravenous tPA. PLoS One. 2015;10(8). e0131487.
doi: 10.1371/journal.pone.0131487. [PubMed: 26247772]. [PubMed Cen-
tral: PMC4527733].

Tosta ED, Rebello LC, Almeida SS, Neiva MS. Treatment of ischemic
stroke with r-tPA: implementation challenges in a tertiary hospi-
tal in Brazil. Arq Neuropsiquiatr. 2014;72(5):368-72. doi: 10.1590/0004-
282x20140021. [PubMed: 24863513].

Albers GW, Bates VE, Clark WM, Bell R, Verro P, Hamilton SA. In-
travenous tissue-type plasminogen activator for treatment of acute
stroke: the Standard Treatment with Alteplase to Reverse Stroke
(STARS) study. JAMA. 2000;283(9):1145-50. doi: 10.1001/jama.283.9.1145.
[PubMed: 10703776].


http://dx.doi.org/10.1159/000088643
http://www.ncbi.nlm.nih.gov/pubmed/16195668
http://dx.doi.org/10.1159/000110418
http://www.ncbi.nlm.nih.gov/pubmed/17971627
http://dx.doi.org/10.1186/1471-2377-4-9
http://www.ncbi.nlm.nih.gov/pubmed/15193159
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC449712
http://dx.doi.org/10.1016/j.ijge.2012.11.011
http://dx.doi.org/10.1186/1471-2377-10-72
http://www.ncbi.nlm.nih.gov/pubmed/20731823
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2936882
http://www.ncbi.nlm.nih.gov/pubmed/32021987
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6993078
http://dx.doi.org/10.1371/journal.pone.0131487
http://www.ncbi.nlm.nih.gov/pubmed/26247772
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4527733
http://dx.doi.org/10.1590/0004-282x20140021
http://dx.doi.org/10.1590/0004-282x20140021
http://www.ncbi.nlm.nih.gov/pubmed/24863513
http://dx.doi.org/10.1001/jama.283.9.1145
http://www.ncbi.nlm.nih.gov/pubmed/10703776

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	5.1. Limitations
	5.2. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

