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Abstract
Introduction
A transient ischemic attack (TIA) is a medical emergency, as it is a sudden neurological episode caused by
ischemia in a vascular territory in the brain, which lasts less than one hour. TIA definition has shifted from
time-based to tissue-based according to modern literature. It is considered a warning sign for an impending
stroke. Symptoms could range from weakness on one side of the body, diaphoresis, to slurred speech. In this
study, we examined the differences in health outcomes, when patients diagnosed with TIA are treated and
discharged home from the ED, versus when admitted to the hospital for additional care.

Methods
This is a descriptive and retrospective study. We examined all patients’ encounters from January 1, 2018 to
December 31, 2019 at four emergency department locations. The cohort compared patients diagnosed with a
TIA who takes medications (anti-lipid, antiplatelet drugs) versus patients diagnosed with a TIA who are not
on any preventive medication. We compared the hospital readmission rate between these two group of
patients and the need for additional medical treatments. Our study also considered hospital length of stay
(LOS), admission rate, and its impact on patients with comorbidities.

Results
There were 983 patients included in the study. The patients on TIA prophylactic medications prior to coming
to the ED made up (60.7%), and (51.2%) in this group required additional medications during hospital
admission. The remaining 162 (39.3%), p=0.001 patients, were not on TIA prophylactic medications prior to
presenting in the ED. The patients who required additional medications while in the ED were significantly
older (mean +/-SD, 68.6 +/-14.0 years versus 62.18 +/- 17.4 years, p=0.001). Following a multivariate analysis,
age greater than 60 (CI: 3.52-3.91, p=0.001) and results of the head CT/MRI investigations for any signs of
neurological damage, were all found to be independent predictors of longer hospital stay and treatment
outcomes. There were no significant differences in the treatment outcome for patients with TIA based on
longer hospital stay and extra medication administration in the ED.

Conclusion
In our study, we observed that approximately, 75% of the patients who were on TIA prophylactic
medications prior to presenting in the ED with symptoms of TIA were admitted to the hospital for further
monitoring, compared to other group of patients who were not on TIA medications. We did also noted that
there were no differences in mortality outcome between patients treated and discharged from the ED, versus
patients admitted to the hospital for additional treatment. Lastly, patients who are 68 years and older, made
up two-thirds of patient population admitted in the hospital and required additional medications, compared
to younger patients.
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Introduction
Transient ischemic attacks (TIA) and strokes are disease processes with major implications for societies and
the healthcare organizations. Annually, 795,000 individuals are diagnosed with a TIA/stroke, which is the
equivalent of one being diagnosed every 40 seconds in the United States [1]. In the state of West Virginia,
heart disease is the leading cause of death, and the state is ranked ninth highest death rate from
cardiovascular disease in the country [2]. Majorities of TIA are admitted through the four emergency
department (ED) hospitals in our region that puts a huge burden on inpatient services and on the hospital
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emergency department. Studies that include clinical decision tools have been developed to weigh the need
to either admit TIA patients to the hospital for further workup or to discharge home from the emergency
department [3]. The definition of TIA has changed with advances in learning gained from evidence-based
medicine. Historically, a TIA was defined as brief episode of neurological dysfunction resulting from focal
cerebral ischemic event with symptoms lasting < 24 hours [4]. A more apt definition of TIA at this point
becomes a transient episode of neurological dysfunction involving the brain, spinal cord, or retinal ischemia
without acute infarction [5]. Through an in-depth understanding of TIA, clinicians have discovered that a
TIA could be more insidious than previously believed, and should be likened to “unstable angina” as
predictors of likely future vascular event [6].

Any patients presenting to the ED with a diagnosis of TIA have symptoms either actively resolving, or are
resolved on presentation. Standard of care begins with a quick history and physical exam, including a full
neurology exam and NIH stroke scale evaluation along with an initial glucose test [7]

The ABCD2 score (A=age > 60 years/ score 1; B= SBP>140 mmHg or DBP >90 mmHg/ score 1; C= clinical
features: speech impairment without weakness/ score 1. Weakness with/without speech impairment/score 2;
D= duration: > 60 minutes/score 2, between 10 and 59 minutes/score 1; D= diabetes/score 1) is a very
essential tool we use in the ED to predict future events related to strokes/TIA. Patients with ABCD2 score
between 6 and 7, have an 8% stroke risk within 48 hours, while patients with an ABCD2 score below 4, have a
1% risk of stroke within 48 hours [8]

In this study, we compared treatment outcomes for TIA patients treated and discharged from the ED, versus
TIA patients who were admitted in the hospital for further treatment, to evaluate their subsequent work ups
in a retrospective fashion, and evaluate the possibility of an outpatient referral system for these workups in
these patient population to see if such management, is appropriate for patient safety and cost effectiveness
standpoint. Our next goal was to see if the improvement of patients’ outcomes, was based on medication
changes or dose adjustments, and whether admitting them to the hospital, appeared to be truly necessary.

Materials And Methods
The study was a descriptive, retrospective cohort study. Data were extracted for review inclusive of the
period of January 1, 2018 and December 31, 2019. We reviewed a total of 985 patients who met the inclusion
criteria. The remaining 162 (39.3%) patients are those who were not on TIA prophylactic medications prior
to admission in the hospital. Charleston area Medical Center Institutional Review Board, issued approval 21-
777 for the study.

Inclusion criteria were patients, ages >18 years, patients on anti-lipid and antihypertensive drugs, and
patients diagnosed or suspected of TIA either in the emergency department or inpatient setting by the ED
physician. Exclusion criteria were patients with ischemic stroke on CT/CTA/MRI imaging in the ED, patients
less than age 18, trauma patients and pregnant patients. Results of MRI, echo, Carotid duplex and inpatient
documentation of all services were reviewed. This information helped in determining whether or not, it was
necessary admitting every patient with TIA, and if that improved overall health outcome. Additionally, we
identified any further neurological events that occurred during admission such as CVA, or new episodes of
TIA. Categorical variables such as gender and age, were analyzed as descriptive statistics and reported as
means, and in percentage. Continuous variables are analyzed using a two-sample t-test. The cohorts was
compared by chi-square to determine if there were any difference in outcomes. These multivariate analysis
were used in determining the impact of all variables on patients overall health outcomes. The Statistical
Package for Social Sciences (SPSS) technique was utilized to gain deeper understanding of the data in
relation to clinical features of stroke. The variables were selected for the purpose of finding its correlation to
developing TIA/stroke with p-value < 0.05 considered significant.

Data collection
Relevant data were extracted from patients’ electronic health records. Patients’ age, gender, race, BMI, vital
signs, medication history, medical interventions and pre-existing health conditions such as diabetes and
neurological events, date of admission to hospital, and hospital length of stay were reviewed using a
designated International Classification of Disease (ICD) code.

Statistical analysis
Data analysis was performed using SPSS, and is expressed as number (percentage) or median (IQR), except
otherwise indicated. Descriptive statistics, such as means and standard deviations for continuous variables
and proportions and frequencies for categorical variables, were used to analyze patient characteristics.
Frequency comparisons were performed using two-sample t-test for continuous values and Chi-square test
for categorical variables. A p-value of <0.05 was used in determining statistical significance.

Results
From January 2018 through December 2019, a total of 983 patients at three hospital sites were included in

2021 Taylor et al. Cureus 13(12): e20261. DOI 10.7759/cureus.20261 2 of 6



the cohort, of whom 821 (60.7%) patients were on TIA prophylactic medications prior to coming to the ED,
while 162 (39.3%) patients are those who are not on TIA prophylactic medications prior to admission in the
hospital. All patients who came to the emergency department with neurological symptoms were
systematically examined for TIA upon discharge from hospital with head CT scan to rule out any suspicion
of ischemic, or hemorrhagic stroke. We compared ED 90-day health outcomes to inpatient 90-day outcomes
for these patients, particularly patients with severe comorbidities such as diabetes and hypertension (Table
1).

Patient

demographic

ED 90-day outcomes OR 95%

CI

p-

value

ED Recurrent TIA in 90 days OR (95%

CI)

p-

value

Inpatient 90-day outcomes OR (95%

CI)

p-

value

Inpatient 90-day Recurrent TIA (95%

CI)

p-

value

Age 1.25(3.91-8.83)  0.001 2.01(1.99-2.02) 0.62 2.12(2.1-2.14)  0.001 2.01(1.99-2.02) 0.84

Diabetes 1.56(1.2-2.04) 0.14 2.38(1.92-2.98) 0.24 1.66(1.4-2.01) 0.10 2.21(1.89-2.65) 0.45

Hypertension 3.21(1.56-4.86) 2.27 2.76(2.1-3.66) 1.68 2.61(2.01-3.38) 0.93 3.05(2.42-3.83) 2.60

TABLE 1: Comparing patients’ 90-day outcomes both in ED and inpatient care.
ED: emergency department; TIA: transient ischemic attack.

The patients who required additional medications while in the ED were significantly older (mean +/-SD, 68.6
+/-14.0years.p=0.001) as illustrated in (Table 2). 

TIA prophylaxis Total Mean age Standard deviation Standard error mean 95% CI p-value

Yes 821 68.55 13.991 0.488 1.254(3.91-8.83) 0.001

No 162 62.18 17.327 1.361 1.446(3.521-9.22) 0.001

TABLE 2: Age group statistics.
TIA: transient ischemic attack.

Following a multivariate analysis (Table 3), age greater than 60 (CI: 3.52-3.91, p=0.001), and results of the
head CT/MRI investigations for any signs of neurological outcome were found to be independent predictors
of longer hospital stay and treatment outcomes as shown in Figure-1]. Head CT (97.2%), and thrombolytic
therapy (89%) were the most reported ED interventions. Furthermore, over (87%) of the patients with TIA
were admitted. There was no significant difference in the treatment outcome for patients with TIA based on
longer hospital stay and extra medication administration in the ED. Additionally, patients who were on TIA
prophylaxis prior to their ED visit, spent two or more days in the hospital (60.7%) compared to patients who
were not on TIA prophylaxis (39.3%), with a median length of hospital stay of two days (p=0.02) (Figure 1).
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FIGURE 1: Patients' outcome comparison in ED and inpatient care.
CVA: cerebrovascular accident; CT: computed tomography; ED: emergency department; LOS: length of stay; TIA:
transient ischemic attack.

The two most frequent comorbidities requiring additional medication while in the hospital were obesity
(69.8%) and hypertension (57%) (Table 1). Female patients made up two-thirds of all patients who presented
in the ED with symptoms of TIA during our study period. The two most common complaints our patients had
were extremity weakness (57%) and slurred speech (47%).

We subsequently, focused our investigations on the patients who had the most comorbidity, and are over the
age of 68 as they made up 59% of our sample size (Table 2). There was no difference in mortality rate
between these groups of patients. During our study period, a total of five patients died from stroke
complications. All the patients who presented in the ED with TIA received imaging studies (CT scans, MRI,
MRA), and no abnormalities were seen in their scan results. Sensitivity analyses focused only on patients
who underwent brain imaging, and were observed for 90 days.

Discussion
These results support the association of guidelines and protocols necessary for improved outcomes for
patients with TIA [9]. The main protocols for TIA management (i.e., CT scan, carotid artery imaging,
antihypertensive medication, Statin therapy, thrombolytic therapy, and antiplatelet), can all be
administered routinely at various medical centers. However, patients with more complex neurological
symptoms should be referred to neurologists for more specialized interventions [10]. Our study shows that
there are no differences in patients’ outcome regarding types of treatments for TIA or ischemic stroke, and
that each case needed to be approached with the guideline-concordant processes of care for which they are
eligible (Figure 1). Patients who presented to our ED with symptoms of TIA were screened for other
comorbidities that contribute to the development of stroke, such as obesity, hypertensive heart disease, and
other prescription medications they might be on like blood thinners (Table 3). Meta-analysis data has shown
that patients who showed improved health outcomes were those who received treatment for carotid stenosis,
hyperlipidemia, thrombolytic and antihypertensive medication, prior to developing TIA, compared to
patients who had no TIA prophylactic treatment. These could be explained due to the fact that patients with
comorbidities such as hypertension, diabetes, etc., are generally prescribed TIA prophylactic medications,
which prevent severe neurological consequences of stroke, compare to patients who are not on these
prophylactic medications. Our study shows that these group of patients (patients on TIA prophylactic
medications) make up two-thirds of our study population (Table 3). These data further support the AHA/ASA
secondary prevention recommendations [11].
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Variable Total SD (%) TIA with prophylaxis SD (%) TIA without prophylaxis SD (%) p-values

Obesity 662 67.3 573 69.8 89 54.9 0.001

Diabetes 297 30.2 280 34.1 17 10.5 0.001

Hypertension 545 55.4 468 57.0 77 47.5 0.001

Extra meds 528 53.7 420 51.2 108 66.7 0.001

Male 434 44.2 360 43.8 74 45.7 0.667

Female 549 55.8 461 56.2 88 54.3 0.667

TABLE 3: Patient demographics.
TIA: transient ischemic attack; SD: standard deviation.

The TIA registry.org project (2009-2011), reported a 90-day recurrent stroke rate of 3.7%, a one-year
recurrent stroke rate of 5.1% and a one-year mortality rate of 1.8%, among patients who received early
stroke specialist care [12]. We observed that almost all patients who presented to our ED with TIA, were
admitted to the hospital. Next, we conducted sensitivity analyses on patients who were older (68 years and
older), for whom we had an extensive medical history of their health care utilization; the results of the
analysis supported the overall findings [Table-2].

Although several risks prediction scores have been validated for patients with strokes and TIA, we did not
base our study criteria solely on the scores. Reason was as a result of insufficient data available for retrieval
in electronic health records to calculate the ABCD2 score. The scores were derived directly from patients’
notes, and so we based our analysis on the information contained in the EHR since this was a retrospective
study. However, we did compare overall patients’ 90-day outcomes when treated in ED and discharged home
versus when admitted. Our study showed no significant difference in patients’ outcomes (Table 1).

A recent systematic study and meta-analysis (33 studies, 16,070 patients) of the ABCD2 scores and stroke
risks did not classify ABCD2 </>4. They concluded that the score simply lead to small revisions of baseline
stroke risk specifically in settings of very low risk and when used by other clinicians but Neurologists,
although most of their data were derived from specialists [13].

The major challenges that hinder the smooth transition of pre-clinical research into successful therapeutic
drug selection include confounding diseases like hypertension, diabetes, and hypercoagulable genetic
disorders, age and gender effects in stroke patients, development of medical devices, investigating medical
conditions that accompanied stroke episodes, reproducibility of pre-clinical stroke research data and
modelling functional and behavioral outcome [14].

Since this was a retrospective study, we cannot ignore the possibility of confounding. We observed
that patients’ age played a significant role in health outcomes. Hence, the older the patient, the sicker they
become.

Limitations
In addition to other potential confounders in the study (comorbidity and age), the study population only
reflects the demographic characteristics of the local population, and so cannot be generalized. The study
could also be expanded using a larger sample size with inclusion of more variables such as one-year post TIA
outcomes and other health comorbidities as this study may not have included the strongest associations
with outcomes. Future studies might consider identifying most of the ABCD2 score components
experientially.

Conclusions
Patients who present to the ED with symptoms of TIA need not to be admitted to the hospital, except when
such patient symptoms fail to resolve in the emergency room. All patients treated for TIA need continuous
outpatient care with a neurologist, to achieve a full recovery. We also observed that although the use of CT,
ECG and thrombolytic agents in the ED was high, however, neurology consults in the ED for all patients with
symptoms of cerebrovascular events do have a significant impact on overall patient outcomes.

Additional Information
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