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Clinical Outcomes of Thrombolytic Therapy in Patients with Mild
Stroke: A Single-center Experience in a Tertiary Care Institution

Hafif Inmeli Hastalarda Trombolitik Tedavinin Klinik Sonuglart: Ugiincii Basamak
Saglik Kurumunda Tek Merkez Deneyimi
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Abstract

Objective: Mild stroke is used to describe patients with stroke having a National Institutes of Health Stroke Scale (NIHSS) score of 0-6. However, there is still
no clear decision regarding the application of intravenous (iv) recombinant tissue plasminogen activator (iv-tPA) to patients who were admitted with an acute
ischemic stroke and were in the mild stroke category. This study aimed to analyze data of patients who applied to our stroke center with an acute mild stroke clinic
and received iv-tPA treatment and 3-month follow-up.

Materials and Methods: Of 350 patients receiving thrombolytic therapy, 47 (age 69.1x14.1, 28 female) patients with mild stroke were included. iv
thrombolysis was initiated with a maximum delay of 4.5 h in all patients. Patients had an NTHSS score of less than 6. NIHSS scores immediately before starting
thrombolytic therapy and scores 24 h after treatment were recorded. Modified rankin scale scores (mRS) at admission and at 1 and 3 months were recorded.
Results: The NIHSS scores of patients who received tPA decreased significantly after the treatment (p=0.001). The mRS scores of the patients at the first and
third months were significantly decreased according to the mRS scores when they entered the treatment (p=0.001).

Conclusion: This study highlights the efficacy of iv-tPA in patients with acute ischemic stroke and mild symptoms and demonstrates the low-risk profile of
this therapy.
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Oz

Amag: “Hafif inme” deyimi Ulusal Saglik Enstitiileri Inme Olcegi (NTHSS) skoru 0-6 arasinda olan hastalari beliremek igin kullanilmaktadir. Akut iskemik inme
ile bagvuran ve hafif inme kategorisinde olan hastalara intravendz (iv) rekombinant doku plazminojen aktivatriiniin (iv-tPA) uygulanmasina iligkin hala net bir
karar yoktur. Caligmamizda akut hafif inme klinigi ile inme merkezimize bagvuran ve iv-tPA tedavisi alan hastalarin verilerini ve iig aylik takiplerini incelemeyi
amagcladik.

Gereg ve Yontem: Trombolitik tedavi alan 350 hastadan 47 (yas; 69,1+14,1, 28 kadin) hafif inme hastas: ¢aligmaya dahil edildi. Tiim hastalara maksimum 4,5
saat gecikmeyle iv tromboliz baglandi. Hastalarin NIHSS skoru 6’dan diisiiktii. Trombolitik tedaviye baglamadan hemen dnceki NIHSS skorlar: ve tedaviden 24
saat sonraki skorlar kaydedildi. Bagvuruda, 1. ve 3. aylarda modifiye rankin skoru puanlari (mRS) kaydedildi.

Bulgular: Tedavi sonras: tPA alan hastalarin NIHSS skorlarinin anlamli sekilde azaldig: gériildii (p=0,001). Hastalarin 1. ve 3. ay mRS skorlar: tedaviye
basladiklarindaki mRS skorlarina gore istatistiksel olarak anlamli azaldig: izlendi (p=0,001).

Sonug: Bu caligmadaki veriler hafif inme grubundaki akut iskemik serebrovaskiiler olay geciren hastalarda verilen iv-tPA tedavisinin etkinligini, uzun dénem
engelliligi 6nemli ol¢iide azalttiZin1 gostermekeedir.
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Introduction

The National Institute of Health Stroke Scale (NIHSS) is
frequently performed for scoring examination data performed
before thrombolytic therapy in patients with acute stroke. Mild
stroke is used to describe patients with stroke having an NIHSS
of 0-6. However, no clear decision has been established regarding
the application of intravenous recombinant tissue plasminogen
activator (iv-tPA) to patients who were admitted with an acute
ischemic stroke and in the mild stroke category. At present, most
patients with ischemic stroke do not receive iv-tPA treatment
because they do not apply to hospitals within the required time
frame (1). Community-based studies have shown that 54.6% of
patients who can apply within the first 4.5 h are in the mild stroke
category (2). The recurrent stroke rates of patients with mild
stroke range from 10% to 20% in the first 3 months, and this
recurrence was more frequent in a few days after the first stroke
(3,4). Thrombolytic therapy (iv-tPA) is one of the most effective
treatments in patients with acute ischemic stroke (5,6,7), and
iv-tPA treatment can improve the condition of the patients by
providing reoxygenation in the penumbra tissue with thrombolysis
given in the acute phase and by protecting the patient from
recurrent strokes that can be followed in the first days after stroke
(5,6). The presence of symptoms that often cause disability was
considered an indication of providing iv-tPA to patients with mild
stroke, but this criterion brings about many relative conditions
and a large gray zone in the clinic (8). Thus, patients who need it
or whose condition may worsen in the later hours cannot receive
thrombolytic therapy. Although the NIHSS is currently used as
the most useful patient assessment scale for acute stroke, it may be
inadequate in evaluating patients with posterior system infarctions
and in scoring neurological deterioration (9,10,11). In addition, the
NIHSS may not be sufficient to assess high cortical functions that
are impaired or lost in patients with acute stroke (11). Therefore,
patients who presented to the hospitals with acute mild stroke
clinic, who cannot receive iv-tPA because of low NIHSS score, but
whose condition may worsen in the clinic in the following hours or
days, is considered to have an important medical condition. This
study aimed to analyze the data of patients who presented to our
stroke center with an acute mild stroke clinic and received iv-tPA
treatment and 3-month follow-up.

Material and Methods

The study protocol was approved by the Local Ethics
Committee of S.B. Istanbul Medeniyet University Goztepe Prof.
Dr. Suleyman Yalgin City Hospital (decision no: 2021/0108, date:
10.02.2021). Patients provided consent to participate in the study.

Patients with mild stroke who were admitted to Goztepe
Prof. Dr. Siileyman Yal¢in City Hospital Stroke center between
2018 and 2020 with an acute ischemic stroke and treated with
iv-tPA were retrospectively screened. In this study, 350 patients
were screened retrospectively, and 50 patients with mild stroke
receiving thrombolytic therapy were identified. Finally, 47 patients
were included in the study because they continued their long-
term follow-ups in our outpatient clinic. In all patients, iv-tPA
was initiated with a maximum delay of 4.5 h. Patients had NIHSS
scores <6. Patients who underwent mechanical thrombectomy and
those with large-vessel occlusion were excluded from the study.
Patients who discontinue follow-up in our hospital and did not
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visit the outpatient clinic subsequently were not included in the
study because of incomplete data. The NIHSS scores immediately
before starting thrombolytic therapy and at 24 h after treatment
were recorded. Modified rankin scale scores (mRS) at admission
and at 1 and 3 months were recorded. Age, gender, smoking and
alcohol habits, diabetes mellitus, hypertension, hyperlipidemia,
atrial fibrillation, coronary artery disease, and previous ischemic
stroke histories were taken as risk factors for stroke. The use of
antiaggregants ot anticoagulants during stroke was determined.
Strokes were classified as total anterior circulation infarct,
partial anterior circulation infarct, lacunar infarct, and posterior
circulation infarct according to the Oxfordshire Community Stroke
Project classification. Moreover, stroke etiology was identified
according to Bamford classification. Patients who had hemorrhagic
transformation after thrombolytic therapy were identified.

Statistical Analysis

The level of statistical significance was set as p<0.05, and SPSS
(ver. 23) program was used for statistical analyses. Descriptive
analyses (numbers and rates) are shown in the tables. The post-hoc
test was used to compare the NIHHS and MRS scores.

Results

This study included 47 patients with mild stroke (age,
69.1+14.1 years, 28 female) from 350 patients who received iv-
tPA. The characteristics of the patients included in the study are
given in Table 1. The NIHSS of the patients who received iv-tPA
decreased significantly after the treatment (p=0.001). Ischemic
stroke risk factors and etiological parameters of the patients are
given in Table 1. Hemorrhagic transformation was observed in 3 of
47 patients after iv-tPA treatment. On neurological examination,
only one patient demonstrated deterioration of neurological status
after hemorrhagic transformation. Furthermore, 23 (49%) patients
had partial anterior system infarction, 8 had lacunar syndrome,
and 16 had posterior system infarction. The NIHSS scores one
admission and at 24 h and mRS scores on admission and at 1
month and 3 months are given in Table 2. The mRS scores at 1
month and 3 months were significantly decreased compared with
the mRS scores at the start of treatment (p=0.001).

Discussion

This study demonstrated that iv-tPA treatment effectively
influences both NIHSS and mRS scores in patients with acute mild
stroke. This study suggests that patients with mild stroke should
receive iv-tPA treatment. Our findings show that the conditions of
patients who received iv-tPA clinically improved after treatment.
The mRS scores at 1 month and 3 months significantly improve.
Most of the patients with acute stroke who received iv-tPA
recovered completely within 3 months.

The current stroke guidelines reveal that the optimal treatment
for patients with acute minor non-disabling stroke within the first
4.5 h is not yet established. The prognosis of patients who present
with mild symptoms that are unlikely to cause disability may
worsen within days. Symptoms of some stroke patients become
apparent in the following hours, and some of the patients experience
recurrent strokes in the first few days of illness (12). Reports of low
therapeutic strength, uncertain benefit, and risk of hemorrhage
may lead clinicians to defer the administration of iv-tPA in these
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Table 1. Patient characteristics

Age (years) (mean = SD) 69.1+14.1
Gender, n (%)

Female 28 (59.6%)
Male 19 (40.4%)
Smoking, n (%)

Yes 15 (31.9%)
No 32 (68.1%)
Alcohol intake, n (%)

Yes 0

No 47 (100%)
Risk factors, n (%)

Diabetes mellitus 22 (46.8%)
Hyperlipidemia 28 (59.6%)
Hypertension 38 (80.9%)
Coronary artery disease 15 (31.9%)
Cerebrovascular disease 4 (8.5%)
Laboratory findings (mean = SD)

LDL cholesterol 121.1+37.6
HbA1C 6.7+1.6
Ejection fraction 57.3+8.6
Electrocardiogram, n (%)

Atrial fibrillation 7 (14.9%)
Normal sinus rhythm 40 (85.1%)
Anticoagulant: Antiplatelet medication, n (%) acid

Acetylsalicylic acid 16 (34%)
Clopidogrel 3 (6.4%)
Anticoagulant 1 (2.1%)
No 27 (57.4%)
Hemorrhagic transformation, n (%)

Yes 3 (6.4%)
No 44 (93.0%)
Bamford stroke classification, n (%)

PACS 23 (49%)
LACS 8 (17%)
POCS 16 (34%)

SD: Standard deviation, n: Number, LDL: Low-density lipoprotein, HbA1C: Hemoglobin Alc, PACS: Partial anterior circulation stroke, LACS: Lacunar syndrome, POCS:
Posterior circulation syndrome

Table 2. Clinical outcomes of patients

(a) NITHSS and mRS scores

Clinical variables Mean scores p values
NIHSS scores (mean + SD)

NIHSS on admission 4.17+1.14 0.001
24" hour NIHSS 1.85£2.13

mRS scores (mean + SD)

mRS on admission 2.25+0.76 0.001
1% month mRS 0.68+1.27 ’

3 month mRS 0.63+1.15

(b) Post-hoc test for mRS scores in different visits

Visits p values
Admission - 1% month 0.001
Admission - 3 month 0.001

SD: Standard deviation, NIHSS: National Institutes of Health Stroke Scale, mRS: Modified rankin scale
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patients (13). Approximately 50% of patients with acute stroke
belong to the mild stroke category, but the thrombolytic treatment
of this large stroke population is uncertain (2). In their study,
Khatri et al. (14) analyzed the 90-day neurological follow-up data
of patients with mild stroke without thrombolytic therapy and
found that a significant proportion (29%) of disability developed
within 90 days in patients with mild ischemic stroke.

In their study, Logallo et al. (15) analyzed 1791 patients with
acute mild stroke who presented to the stroke center, categorized
these patients on whether they received or did not receive iv-tPA,
and compared their risks of intracranial hemorrhage. As a result,
hemorrhagic transformation developed in three (1.9%) patients
who received iv-tPA and in 1 (0.1%) patient who did not receive
iv-tPA, and no significant risk difference was found between the
two groups (15). In the present study, hemorrhagic transformation
was observed in 3 of 47 patients, and only one patient experienced
neurological deterioration after treatment. In 2019, Haeberlin et
al. (16) analyzed the 3-month functional outcomes of 108 patients
with mild stroke who received iv-tPA in comparison with 262
patients with mild stroke who received the best medical therapy.
As a result, patients who received iv-tPA had experienced complete
remission more often of their symptoms (p<0.0001) (16).

The MULTI STAR study, which was conducted to examine
the safety and efficiency of iv-tPA, stated that patients with mild
stroke were excluded from thrombolytic therapy because of their
risk of cerebral hemorrhage. Moreover, 25-30% of patients with
mild stroke, who were eligible to receive iv-tPA, but whose mild
symptoms were not treated, had poor results during follow-up. By
contrast, patients with mild stroke who received iv-tPA have low
hemorrhage risk and favorable outcomes. The results of the study
suggest that the treatment of patients with mild stroke is safe and
effective (17).

Similarly, in the present study, hemorrhagic transformation
after thrombolytic therapy was observed in only three patients,
and the rate is very low. Although the NIHSS is used as the most
adequate scale in assessing acute stroke, it has limitations (10).
For example, it is inadequate in measuring posterior system
infarcts symptoms and high cortical function losses because
of cortical infarcts. In our study, two patients had internuclear
ophthalmoplegia caused by posterior system infarct, and their
NIHSS scores were 0 on admission. In our study, patients with
mild stroke who received iv-tPA were found to have significantly
improved functional outcomes based on their mRS scores at 3
months. Likewise, NIHSS calculated with acute stroke symptoms
significantly decreased after iv-tPA treatment.

Study Limitations

Despite the promising results, this study has certain
limitations. First, it was a single-center study with a relatively low
number of cases. Second, there was no control group. Third, the
follow-up period was only 3 months. Future studies with a larger
sample size, longer follow-up period, and control group are needed
to predict treatment outcomes.

Conclusion

This study highlights the efficacy of iv-tPA in patients with
acute ischemic stroke and mild symptoms and demonstrates the
low-risk profile of this therapy.
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