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ABSTRACT 

 

Ischemic strokes account for two-thirds of stroke cases, and the complications caused by it impose a lot of 

psychological and economic burden on both the individual and the society. This study evaluates the effect of one-

month treatment on NIHSS and BARTHEL INDEX criteria in these patients. This study is a clinical trial. Patients 

with stroke symptoms referred to Imam Khomeini Hospital in Urmia. After confirmation of ischemic stroke with 

CT scan or MRI, and having inclusion criteria, they were divided into case and control groups. Finally, the data 

were analyzed using SPSS software version 21. After one month the studies conducted showed that fluoxetine 

was effective on the overall score of NIHSS, facial paralysis score, upper limb movement score, and also on 

BARTHEL INDEX, but it had no positive effect on lower limb movement and dysarthria. Administration of 

fluoxetine in patients with ischemic stroke can increase motor performance in these patients. 
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INTRODUCTION 

 

Cerebrovascular accidents cause death and 

disability, and the severity of the disease at its 

onset depends on the affected area of the brain 

and the size of the damage. Limiting the severity of 

damage by manipulating molecular mechanisms 

during illness, especially in animal researches, has 

caused a promising approach to control the 

disease [1]. Stroke is one of the main causes of 

long-term disability in adults and is the second 

leading cause of death worldwide [2]. In the 

United States, 700,000 cases of stroke occur every 

year, of which 600,000 cases are ischemic and 

100,000 cases are hemorrhagic. The death 

resulting from stroke in the United States has been 

reported at 12% [3]. Diarrhea, sensory 

disturbances, giddiness, confusion, mental 

disorders, speech impairment, visual 

disturbances, and double vision are among the 

clinical manifestations of stroke. Strokes can, in 

their extreme form, cause paralysis of the limbs of 

one side of the patient or even the creation of 

coma condition in the patient [4, 5]. Several 

known risk factors including aging, hypertension, 

diabetes, hyperlipidemia, obesity, smoking, heart 

disease, coagulation and oral contraceptive 

position (OCP) are involved in stroke. 

Investigations have shown that If these risk 

factors are controlled, it can prevent or reduce the 

severity of many strokes [6, 7]. About 80% of 

strokes are due to ischemia, the main causes of 

which are the critical reduction of blood flow to 

the brain, diffuse atherosclerosis lesions and small 

vessel disease. Critical reduction of blood flow to 

the brain is often caused by the thrombotic or 

amniotic occlusion of the blood supplying 

(supportive) artery. Distributed lesions of 

atherosclerosis disturb compensatory 

mechanisms in the border region, and small vessel 

disease leads to the formation of cavity infarctions 
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in deep brain structures. In all types of ischemic 

stroke, a sudden loss of regional blood flow is 

responsible for functional impairment that 

activates a cascade of pathophysiologic 

mechanisms and results in tissue damage. When 

the blood flow goes below the threshold, nerve 

function is immediately damaged, but it can be 

improved if the blood flow is restored within a 

short time [8]. The most effective and only 

approved treatment to date is the re-

establishment of blood flow through thrombolysis 

in the first hours after the attack. Intravenous use 

of recombinant plasminogen activator is effective 

in improving post-stroke outcomes, but the 

widespread use of this strategy is limited due to 

the limited golden time of onset of consumption (3 

to 4.5 hours), increased risk of symptomatic 

cerebral hemorrhage, and withdrawal criteria 

related to it [9]. Therefore, therapeutic 

interventions that, over a longer period of time, 

influence the physiological mechanisms affecting 

the development of ischemic injury and make it 

possible to heal after ischemic events are an 

essential requirement. There are evidences for the 

role of neuroplasticity in restoring the 

physiological function of ischemic tissue and it has 

been proven that nerve cell regeneration occurs 

after a stroke [10]. Many efforts have been made 

to improve this regeneration in the affected brain. 

Methods of physiology and pharmacological 

strategies have been studied and, in some cases, 

their results have been tested and analyzed using 

imaging techniques. Studies on monoaminergic 

drugs have shown that these drugs can improve 

neuroplasticity of damaged brain tissue and thus 

reduce the neurological defects and the 

subsequent disability [11]. Amphetamines have 

promoted rehabilitation in animal models of acute 

lesions, while neuroleptic drugs and 

benzodiazepines have reduced it. There is little 

evidence about SSRIs’ effectiveness in animal 

studies. However, the overall outcome of studies 

indicates the neuroprotective performance of 

these drugs in the brain with ischemia and 

improvement of nerve regeneration in the 

hippocampus [12]. Limited clinical trials 

conducted to investigate the role of SSRIs so far, 

all suggest their positive effect on improving 

motor performance of patients with ischemic 

stroke. The use of MRI in other studies has shown 

that fluoxetine and paroxetine increase the 

activity of the motor cortex compared with 

placebo, both in healthy patients and in patients 

with ischemic stroke [13]. So, it becomes apparent 

that increasing attention has been paid to the 

potential role of SSRI compounds in repairing 

brain ischemic lesions. Fluoxetine, as SSRI, has a 

proven role in improving symptoms of post-stroke 

depression and reducing the effects of depression 

on social performance. In a study done by Pinto et 

al (2017), it has been found that SSRIs, especially 

fluoxetine, can be useful for patients with 

cerebrovascular accidents and are highly effective 

in developing new strategies for stroke 

rehabilitation [14]. In Iran, there was no study 

done on investigating the role of SSRI drugs on the 

improvement of motor defects caused by stroke so 

far, and the need for study in this important area 

is highly felt. We evaluated the effect of this drug 

on improving the motor performance of patients 

admitted to the neurology department of Imam 

Khomeini Hospital in Ourmia. In this study, in 

addition to assessing the motor status of the 

patient using the NIHSS scoring system, the 

patient's performance in doing daily activities was 

also measured applying the BARTHEL INDEX 

criterion; it can, compared to the previous studies, 

provide better perspective on the drug’s effects. 

 

MATERIALS AND METHODS 

 

This study was conducted as a randomized clinical 

trial on 55 patients referred to Imam Khomeini 

Hospital in Urmia with diagnosis of ischemic acute 

stroke. Patients received numbered cards 

according to the order of hospitalization. The 

recipients of the cards with odd and even numbers 

constituted the case and control group, 

respectively. Criteria for participating in study 

included focal neurological disorder, age range 18 

to 85 years, radiological findings consistent with 

ischemic stroke, and NIHSS score of 6 to 22. 

Exclusion criteria included age over 85, major 

depression or other psychiatric disorders, and 

patients requiring special care in ICU. Patients 

were randomly divided into two groups, one 

receiving the drug and the control group, 

according to criteria for participating in study and 

obtaining written consent. The first group, in 

addition to conventional stroke treatments, was 

treated daily with fluoxetine 20 mg during one 

month after the onset of ischemic stroke on the 

third to fifth day; patients in the second group 

were received usual treatment after stroke during 

same period. The patient was excluded from the 

study if any side effects were appeared due to the 

drug. The motor performance of patients was 

evaluated on the first day and the 30th day after 

treatment by Barthel Index and NIHSS criteria. 
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Data analysis was performed by SPSS software 

version 21. 

 

RESULTS 

 

This study was performed on 55 patients with 

acute ischemic stroke, 28 people of whom were 

randomly selected in the treatment group (50.9%) 

and other 27 people (49.1%) were in the control 

group. The average age was 72.45 years with a 

minimum of 38 and a maximum of 84 years, but 

the two groups did not have a significant 

difference in mean age. The mean age in the 

treatment group was 71.68 and in the control 

group was 73.2. A gender study in our patients 

showed a total of 29 men (52.73%) and 26 

(47.27%) women. Comparison of the two groups 

in terms of NIHSS criterion showed that the mean 

NIHSS in the group under treatment with 

fluoxetine was 11.07 and in the control group was 

10.30, which was not statistically significant (P = 

0.287). BARTHEL INDEX was measured by 29.64 

in the treatment group and by 31.67 in the control 

group, which have not significant difference. 

Finally, it should be noted that the two groups did 

not differ significantly in terms of demographic 

information and initial visit conditions. The first 

score of NIHSS in the fluoxetine group was 11.07 

and in the control group 10.30, which they had not 

statistically significant difference. The final score 

of NIHSS after one month was reduced to 4.70 in 

the case group and to 7.07 in the control group, 

which was statistically significant (P = 0.001). 

Facial paralysis score was 0.96 in the fluoxetine 

group and 1.07 in the control group, which did not 

show a significant statistical difference (P = 

0.066). After one month, the scores were reduced 

by 0.25 and 0.67, respectively (P <0.05). At first, 

upper limb movement score was 2.96 in the 

fluoxetine group and 2.56 in the control group. 

After a month, the scores fell to 1.07 and 2, 

respectively (P <0.05). The lower limb movement 

score was 2.71 in the treatment group and 2.15 in 

the control group. After one month, the scores 

reached 1.52 and 1.61, which did not show 

statistically a significant difference (P = 0.08). The 

dysarthria score was at first 1.00 in the fluoxetine 

group and 0.89 in the control group. After one 

month the scores were 0.39 and 0.63 respectively, 

which did not show a significant difference (P = 

0.138). 

 

 

 

 

Table 1: Comparison of NIHSS score and its subclasses at 

the beginning of hospitalization and one month later 

 

Row Indices  

Begining of 

hospitalization 

Onemonth 

after 

Case Control Case Control 

1 Total NIHSS 11.07 10.30 4.50 7.07 

2 Facial paralysis 0.96 1.07 0.25 0.67 

3 
Upper limb 

 movement 
2.96 2.56 1.07 2 

4 
Lower limb 

movement 
2.71 2.15 1.52 1.61 

5 Dysarthria 1 0.89 0.39 063 

 

For BARTHEL INDEX, this amount was 29.64 in 

the fluoxetine group and 31.67 in the control 

group. After one month the scores decreased to 

85.39 and 47.59, respectively, which was 

statistically significant (P <0.05). 

 

DISCUSSION AND CONCLUSION 

 

Stroke is the second leading cause of mortality in 

the world. Therefore, paying attention to 

preventing it by eliminating risk factors such as 

alcohol, cigarettes, oral contraceptives and other 

controllable factors such as hypertension and 

hypercholesterolemia is important. TIA can also 

produce clinical symptoms similar to full-scale 

ischemic stroke, but its symptoms will be removed 

within 24 hours or be significantly reduced; the 

therapeutic approach is different from that of 

ischemic stroke. 

 

Currently, intravenous t-PA is used to treat those 

patients who have initial symptoms during the 

first 3 hours; several complications including high 

blood pressure, as well as limiting factors of 

prescription such as the interval between onset of 

symptoms and hospitalization and high drug 

prices cause that it cannot be used by all patients. 

In the present study, which evaluated the effect of 

one-month treatment with fluoxetine on motor 

performance of patients with ischemic stroke, 55 

patients were examined in two groups. The two 

groups were similar in terms of age and gender 

demographic factors, which reinforced the results 

presented; what was specifically noted in the 

statistical findings was the positive effect of 

fluoxetine on the total NIHSS scores at the end of 

one-month period of treatment. The analysis of 

NIHSS motor components also showed that the 

drug had a positive effect on facial and upper limb 

paralysis. However, the studies did not show a 

significant effect of this drug on the lower limbs 

and dysarthria and there was no significant 

difference in this area. The study of Chollet et al, 

similar to the present study, showed that 
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fluoxetine can improve motor performance score 

at the end of the first and third months compared 

to the first day [15]. In a study conducted by 

Siepmann et al (2015), it was found that if SSRI is 

used at the early stages of ischemic stroke, it 

improves the patient's condition and enhances 

clinical symptoms. The results of this study 

showed that the use of SSRI in a patient before the 

onset of stroke is much more effective than its use 

after stroke, and it can improve the patient's 

condition [16]. The study of Acler et al also 

demonstrated the positive effect of citalopram 

(another drug of the SSRI family) on the NIHSS 

score at the end of a one-month treatment period 

[11]. In our study, the analysis of BARTHEL INDEX 

score made clear that fluoxetine can have a 

positive effect on the daily activities of the 

individual and his/her ability to do personal 

works. In the study of Dam et al on patients 

treated with fluoxetine, the BARTHEL INDEX at 

the end of the treatment period was significantly 

higher than that of placebo and maprotylline [17]. 

Also, studies conducted by He YT (2016) showed 

that if treatment with fluoxetine is continued 90 

days after an ischemic stroke, it can improve long-

term neurological performance outcomes [18]. 

Other studies in which for studying fluoxetine and 

other SSRI drugs the imaging modalities were 

used such as MRI, all confirmed the positive role of 

these drugs in improving brain function [19, 20]. 
 

Recommendations 

1. It is suggested that in future studies, with a 

larger sample size, the effect of the drug in both 

case and control groups should be compared with 

more criteria. 

2. In future studies, the patients should be 

matched in terms of the location of involvement in 

stroke. 

3. In future studies, the patients should be 

matched in terms of receiving or not receiving 

physiotherapy to exclude its effect on the results 

of the study. 

4. It is suggested that in future studies, the effect 

of drug therapy in longer periods be also 

evaluated, and the effectiveness of different SSRI 

drugs be compared. 
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