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Abstract

Objective: While most transient ischemic attack and minor stroke (TIAMS) patients in U.S. 

emergency departments (EDs) are admitted, experience in other countries suggests that timely 

outpatient evaluation of TIAMS can be safe. We assessed the feasibility and safety of a rapid 

outpatient stroke clinic for TIAMS: Rapid Access Vascular Evaluation-Neurology (RAVEN).

Methods: TIAMS patients presenting to the ED with a NIH stroke scale of 5 or less and non-

disabling deficit were assessed for potential discharge to RAVEN using a protocol incorporating 

social and medical criteria. Outpatient evaluation by a vascular neurologist, including vessel 

imaging, was performed within 24 hours at RAVEN. Participants were evaluated for compliance 

with clinic attendance and 90-day recurrent TIAMS and hospitalization rates.

Results: Between December 2016 and June 2018, 162 TIAMS patients were discharged to 

RAVEN. 154 (95. 1%) appeared as scheduled and 101 (66%) had a final diagnosis of TIAMS. 
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Two patients (1.3%) required hospitalization (one for worsening symptoms, another for 

intracranial arterial stenosis due to zoster) at RAVEN evaluation. Among the 101 patients with 

confirmed TIAMS, 18 patients (19.1%) had returned to an ED or been admitted at 90 days. Five 

were noted to have had recurrent neurological symptoms diagnosed as TIA (4.9%), while one had 

a recurrent stroke (0.9%). No TIAMS individuals died, and none received thrombolytics or 

thrombectomy, during the interval period. These 90-day outcomes were similar to historical 

published data on TIAMS.

Conclusions: Rapid outpatient management appears a feasible and safe strategy for TIAMS 

patients evaluated in the ED, with recurrent stroke and TIA rates comparable to historical 

published data.

Introduction

Background and Importance

Stroke is the third most common cause of death among women, the fifth most common 

cause of death among men, and the leading cause of serious long-term disability in the 

United States.1 One of the major precursors of ischemic stroke is a transient ischemic attack 

(TIA), defined as a transient episode of neurological dysfunction caused by focal brain, 

spinal cord, or retinal ischemia, without acute infarction.2 TIA is a common condition, with 

an estimated 250,000–300,000 events occurring annually in the United States (U.S.).1 TIA 

precedes stroke in approximately 15-26% of patients.3 The majority of strokes occur in the 

first week following TIA, and the first two days after TIA are the highest risk period where 

rates of stroke vary from 4% to 10%.4 At 90 days, the rate of stroke after TIA is 

approximately 9-10%.5, 6 This early short-term risk emphasizes the critical importance of 

timely evaluation of TIA, particularly since risk of stroke is determined largely by 

underlying etiology.7 While bedside scoring systems, such as the ABCD2 score, have been 

explored as potential risk stratification tools, they are limited without the use of vascular 

imaging in identifying symptomatic large arterial stenosis.8, 9 For example, symptomatic 

extracranial internal carotid artery stenosis is associated with a high short-term risk of 

recurrence and is not readily captured by current bedside decision tools or scoring systems.
10

Rapid diagnostic evaluation of TIA/minor stroke (TIAMS) patients is recommended by the 

American College of Emergency Physicians and the American Heart Association/American 

Stroke Association (AHA/ASA) in order to initiate secondary stroke prevention and identify 

patients who may need rapid carotid revascularization, yet practice variability exists whether 

such timely follow-up can occur in the inpatient versus outpatient setting.2, 11–13 While most 

TIAMS patients evaluated in U.S. emergency departments (EDs) are admitted,14 experience 

in other countries suggests expedited outpatient evaluation can be both safe and cost-

effective.15–17 In the U.S., ED and neurology observation units have been developed in 

select hospitals for the expedited evaluation of TIAMS.18, 19 Outcomes data have been 

encouraging, with patients treated in observation units having shorter lengths of stay, lower 

total direct costs, comparable 90-day clinical outcomes, and similar degree of adoption of 

secondary prevention medication strategies in comparison to patients admitted for TIAMS.
18–24 While the evidence in support of these observation units is promising, these units are 
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not widely available, still involve the risk and cost of a hospital stay, and can contribute to 

hospital crowding. A safe and rapid outpatient discharge strategy may offer benefit in the 

management of TIAMS patients beyond observation or short inpatient stay.

Based on evidence suggesting clinical equipoise for the disposition of TIAMS patients, we 

undertook an interdisciplinary endeavor between the Departments of Emergency Medicine 

and Neurology at Columbia University Irving Medical Center to create a novel outpatient 

management strategy for the management of TIAMS. This clinic, the Rapid Access Vascular 

Evaluation-Neurology (RAVEN) is, to our knowledge, among the first outpatient integrated 

rapid access stroke clinics in the United States and may offer a safe alternative management 

strategy to inpatient admission of TIAMS.

Goals of This Investigation

The goal of this research report is to describe the feasibility and safety of an outpatient 

treatment strategy for the management of TIAMS. Specifically, we aimed to report RAVEN 

feasibility and safety, diagnoses and care at initial evaluation, and outcomes at 90-day 

follow-up for TIAMS patients treated in RAVEN.

Materials and Methods

Study Design and Setting

This study was a retrospective review of records and outcomes among individuals referred to 

a rapid outpatient TIAMS clinic in a quaternary academic medical center in an urban setting 

and a designated Comprehensive Stroke Center. The study protocol was reviewed and 

approved by the Columbia University Irving Medical Center Institutional Review Board; 

waiver of informed consent was granted since this was a retrospective review of existing 

records.

RAVEN protocol development—In designing the protocol for RAVEN, we sought to 

identify TIAMS patients for whom ED discharge to RAVEN follow-up within 24 hours 

would pose minimal adverse short-term neurologic risk, while considering potential 

limitations in functional or social factors that would permit rapid outpatient evaluation. The 

RAVEN protocol and criteria are summarized in Figure 1.

Creation of the RAVEN clinic occurred in three phases, spanning approximately 12 months 

from conception to implementation. First, a team of one emergency physician and four 

vascular neurologists completed and published a clinical review of extant literature 

summarizing the use of existing risk stratification methods for TIAMS in the ED setting, 

evidence for near-term risk of adverse neurologic events in TIAMS, and extant disposition 

strategies for the management of TIAMS in the emergency setting.13 Based on this clinical 

review, a preliminary set of criteria and protocol were created. Secondly, building on the 

initial criteria, in-person meetings were held with the departments of Emergency Medicine 

and Neurology to obtain feedback and feasibility from the practicing clinicians in both 

departments to address both acute neurological and medical issues, as well as potential 

social factors and follow-up concerns. Finally, the draft protocol was reviewed by 

departmental and senior hospital leadership for approval and administrative support.
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Participants: Selection of RAVEN patients

From December 2016 through June 2018, patients seen in the ED with a possible non-

disabling TIAMS were screened for potential RAVEN discharge by the consulting 

neurology resident in the ED. It is the policy at our institution that all patients with a 

possible TIAMS in the ED undergo brain imaging with CT and have an ED consultation by 

a neurology resident at the request of the attending ED physician. All such cases are then 

discussed with a board-certified vascular neurologist prior to ED disposition. As 

summarized in Figure 1, disabling symptoms were defined following AHA/ASA acute 

guidelines on the management of acute stroke based on the following: complete hemianopia, 

severe aphasia, dysphagia, gait disorder, visual or sensory extinction, new weakness limiting 

sustained effort against gravity, symptoms warranting physical or occupational therapy 

assessment, or an NIH Stroke Scale (NIHSS) > 5.25 Our criteria for RAVEN eligibility built 

on this and also included a list of additional criteria for RAVEN discharge, including head 

CT imaging with no evidence of hemorrhage, no treatment with thrombolysis in the ED, no 

fluctuating symptoms or recurrent symptoms within the past month, electrocardiogram 

showing no new onset atrial fibrillation or cardiac ischemia, no evidence of blood pressure 

persistently elevated over 180/110 mm Hg, no IV hypertensive agents administered in ED, 

no known large artery stenosis of > 50%, and ability to follow-up within 24 hours. For the 

initial implementation of RAVEN, due to available hospital and staffing resources, the 

RAVEN clinic operated on weekdays from Monday to Friday, with no clinic on weekends or 

holidays. In accordance with AHA/ASA guidelines, patients with non-disabling minor 

strokes are generally not considered eligible for mechanical thrombectomy.25

If the patient met all criteria for referral to RAVEN, the protocol required that all 

appointments for follow-up were made during the ED visit by the stroke team on the 

patient’s behalf, and patients were given specific instructions in their primary language, 

including a map showing location and the time of the RAVEN appointment. Contact 

information was collected for each patient, and an email was generated by the stroke team 

for each patient discharged for RAVEN follow-up and sent to a RAVEN clinic scheduler/

administrator as well as the RAVEN clinicians. Patients were given contact information of 

the clinic for any changes or concerns, and patients were explicitly told to return to the ED 

for evaluation for any change or worsening of symptoms.

At the RAVEN clinic visit within 24 hours, patients were evaluated by a board-certified 

vascular neurologist, and outpatient vascular imaging with carotid duplex and transcranial 

Doppler were done that same day in keeping with recommendations for evaluation of 

TIAMS (AHA/ASA and Canadian Best Practices)25, 26. Patients were also referred for an 

MRI, echocardiogram, and outpatient Holter monitoring at the discretion of the vascular 

neurologist. Blood pressure, antithrombotic, and statin medications were optimized as 

clinically indicated. Counseling on lifestyle modifications including smoking cessation and 

risk factor control was also provided. Notably, referrals to the RAVEN clinic occurred 

regardless of insurance status, and if uninsured or under-insured, patients were not charged 

for the visit. Any patients that were deemed to require internal carotid artery intervention or 

had a change in neurological or medical status were admitted directly to the hospital from 

RAVEN clinic.
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Measurements and Outcomes

Baseline demographics, including age, sex, primary language, and insurance status were 

collected in all participants. Medical information collected included baseline vital signs (e.g. 

blood pressure), NIHSS at initial ED presentation, and modified Rankin Scale score for pre-

TIAMS disability.27 Rates of participant follow-up to RAVEN clinic were tabulated, 

together with any adverse events including recurrent stroke, death, or revisit to the hospital 

during the 24-hour period prior to RAVEN clinic. Frequency of required admission after re-

evaluation at RAVEN clinic was tabulated, along with reason for admission. Final diagnosis 

of the patient was determined by the treating vascular neurologist in the RAVEN clinic after 

reviewing all clinical variables and imaging. The final diagnosis was categorized as either 

possible or definite ischemic stroke, TIA, or a TIAMS mimic (migraine, peripheral 

neuropathy, vestibular, and others).

All patients were contacted by telephone at 90 days as part of our Comprehensive Stroke 

Center operations to assess if there were any new neurological or cardiovascular events, as 

well as all-cause rehospitalization (including ED visits). If the patient could not be 

contacted, the primary care provider and/or family member/next of kin was contacted. In 

addition, interval chart review was performed. Patients lost to follow-up (e.g. no show) at the 

24-hour RAVEN clinic were categorized by reason for no show and also were attempted to 

be reached again by phone and by their primary care provider (if provided).

Results

Sociodemographic Characteristics of Participants

From December 2016 until June 2018, 253 patients were screened for possible RAVEN 

discharge, with 162 individuals with TIAMS in the ED enrolled for discharge to RAVEN 

clinic. Among the 91 individuals who were screened but did not meet RAVEN discharge 

criteria, 58 were evaluated during a time when RAVEN follow-up within 24 hours was not 

possible (e.g. weekend or holiday), while 33 were found to have either a disabling deficit or 

a social reason for being unable to follow up within 24 hours. Baseline demographics for the 

162 RAVEN patients are summarized in Table 1.

Patient Characteristics at RAVEN Clinic Follow-up

Patient characteristics at RAVEN follow-up are summarized in Table 2. Of the 162 

individuals scheduled and discharged to RAVEN from the ED, 154 (95.1%) followed up in 

RAVEN clinic the next day. There were no patients who developed a subsequent deficit 

within 24 hours of the initial visit in the ED who would have been eligible for thrombolytics 

or thrombectomy. Among the eight individuals who did not show to RAVEN at 24 hours, 

two returned to RAVEN clinic within 48 hours secondary to scheduling conflicts and 

confusion about timing of follow-up; two were ultimately not discharged from the ED and 

were admitted to a medicine service; and another patient, with a known history of metastatic 

cancer, left against medical advice. Finally, three patients were lost to follow-up with no 

further information, leaving three (1.8%) of our sample being unexplained “no shows.”

Chang et al. Page 5

Ann Emerg Med. Author manuscript; available in PMC 2020 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In our sample of 162 RAVEN patients, prior to disposition to RAVEN clinic, seven (4.3%) 

were already maximally medically managed (taking dual antiplatelet therapy and statin), 

while 56 were already on a single antiplatelet such as aspirin or clopidogrel (38.2%). In the 

ED, prior to being discharged to RAVEN, 22 (13.5%) had a CTA head/neck and 2 patients 

(1.2%) had an MRI/MRA before discharge. In terms of neurologic disability, mean NIHSS 

for patients at time of ED discharge to RAVEN was 0.98 (standard deviation [SD] 1.59), 

with median NIHSS of 0 (interquartile range [IQR]: 0,2). Mean baseline modified Rankin 

scale score at time of ED discharge to RAVEN was 0.6 (SD 1.1), with median of 0 (IQR: 

0,1). Of the 154 individuals who followed up in RAVEN, 101 (66%) were found to have a 

final diagnosis of TIA (42) or minor stroke (59). The agreement (kappa) for discharge 

diagnosis and final diagnosis was .27 for the 154 participants who followed up in RAVEN. 

The remaining patients were diagnosed with a stroke mimic including 23 (15%) with 

peripheral neuropathy, 20 (13%) with migraine, and seven (4%) with other conditions such 

as seizure or recrudescence (transient worsening) of prior stroke symptoms in setting of 

medical illness or medication; three patients (2%) did not have an established final 

diagnosis. Five (3.2%) had MRI studies done at RAVEN. One individual was found to have 

a positive finding on DWI indicative of stroke (right internal capsular) and was subsequently 

admitted from RAVEN. Out of the patients seen in RAVEN, two (1.3%) required 

hospitalization (one for the aforementioned capsular stroke, another for diffuse intracranial 

arterial stenosis due to zoster vasculitis) and were directly admitted to the neurology service 

from RAVEN.

90-Day Outcomes

The 90-day outcomes are summarized in Table 3. Among the 162 patients discharged to 

RAVEN clinic, 17 were lost to follow-up at 90 days (10.5%), leaving 145 successfully 

completed follow-ups. Of these 145 patients, during the 90-day period, 28 (19.3%) presented 

again to an ED or were admitted to the hospital; six (3.7%) were noted to have recurrent TIA 

symptoms; one (0.7%) had a recurrent stroke. Two individuals (1.4%) died, one of 

metastatic cancer and the other of respiratory failure and congestive heart failure. Of the 

remaining 19 readmissions, nine were for cardiac reasons (syncope, heart failure 

exacerbation, hypertension, elective valve repair); seven for potential neurologic complaints 

(lip tingling, dizziness, and vertigo), of whom all were evaluated and discharged from the 

emergency department without need for inpatient admission; and three for miscellaneous 

(chemotherapy, urological complaint, alcohol intoxication). None of the readmissions were 

judged to be preventable based on missed secondary prevention treatment, or related to the 

index TIAMS. In our sample no patients at follow-up were found to have undergone 

thrombectomy or received thrombolysis (e.g. tpA).

90-day outcome data for the 154 patients who followed up in RAVEN clinic stratified by 

their final discharge diagnosis are presented below in Table 4. Patients with a final RAVEN 

diagnosis of TIAMS (n=101) were compared to those with a final RAVEN diagnosis of a 

stroke mimic (n=53). Among TIAMS patients, by 90 days, there were no reported deaths. 

Six individuals in the sample had a new TIA or minor stroke (5.9%).
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Limitations

Our study was a single site cohort study at an academic urban medical center with a 

comprehensive stroke center designation, with in-house consulting neurology, limiting the 

generalizability of our findings to sites with different existing neurology infrastructure and 

different patient populations served. Additionally, while follow-up was conducted both via 

chart review and 90-day phone calls, we were unable to establish contact with 10.5% of our 

sample, making it possible that some potential adverse events were not accounted for in our 

analysis. However, while the overall lost to follow-up was 10.5%, the lost to follow-up for 

patients with a final diagnosis of TIAMS was 8.9% compared to mimics (13.2%). The lower 

rate of follow-up among the true TIAMS patients compared to those with TIAMS mimics is 

reassuring from an acute recurrent stroke outcome perspective. Additionally, the 90-day lost 

to follow-up rate may in part reflect our study design. As this was a pilot study, using a 

retrospective chart review design and not a prospective cohort study with planned 90-day 

follow-up, we did not have any existing infrastructure or mechanisms to optimize follow-up 

beyond the 24 hour RAVEN clinic assessment. Future prospective trials assessing the near-

term and 90-day outcomes in similar TIAMS samples will ideally be better poised to 

improve near- and long-term follow-up.

Finally, as the primary aim of this study was to assess feasibility and safety of RAVEN, the 

current study did not have a comparator group.

Discussion

We implemented a novel rapid outpatient management approach, RAVEN clinic, for TIAMS 

patients evaluated in the ED. While such outpatient strategies have been described in other 

countries, 16,28, 29 this study represents among the first published efforts of such rapid 

outpatient strategies for TIAMS in the United States. Our preliminary data suggest that such 

a protocol is a safe and feasible strategy for selected TIAMS patients. As the goal of this 

study was focused on assessing the safety and feasibility of such a rapid outpatient 

neurology strategy, we did not have an a priori comparison group of inpatient strategies or 

ED observation strategies for this initial study. However, our initial and 90-day safety 

outcomes are similar to several large published trials in TIA and stroke patients. In a 

prospective clinical trial of 4,557 TIAMS patients (Platelet Oriented Inhibition in new TIA 

and minor ischemic stroke: POINT), rates of stroke recurrence (6.3%) and 90 day death of 

any causes (0.5)% in the control arm were similar or higher in percentage to such outcomes 

in RAVEN.30 Our 90-day stroke rates were also similar to those seen in the Transient 

Ischemic Attack Clinic with Round-the-clock Access (SOS-TIA)15 and the Effect of Urgent 

Treatment of Transient Ischemic Attack and Minor Stroke on Early Recurrent Stroke 

(EXPRESS) studies, where 90-day rates of stroke among confirmed TIAMS patients ranged 

from 1.7% to 2.1% 29 and provide further support that urgent outpatient evaluation and 

vascular imaging may be a feasible approach to the management of TIAMS.15, 16 

Administering thrombolytics rapidly if a recurrent disabling deficit is identified is a 

commonly cited reason for hospitalizing TIA patients, but we did not observe any patients 

for whom this would have been the case.31
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TIAMS patients are commonly evaluated in the ED; however, wide practice variability exists 

regarding the ED management and disposition of these patients. The proportion of TIAMS 

patients admitted in the U.S. is substantial,14, 32 contributing to ballooning healthcare costs 

of caring for these patients. Prior work has suggested that hospitalizing TIA patients may not 

be cost effective.33 Emergency Department Observation units and short-term stay inpatient 

units are other possible sites for TIAMS evaluation, but median length of stays in these units 

remain around 24 hours and costs may be high.34, 35 The adoption of a rapid outpatient 

evaluation of TIAMS patients has the potential to reduce unnecessary hospital admissions 

and reduce overall length of stay for TIAMS patients, with downstream implications for ED 

and inpatient bed flow management. In addition to these potential positive operational and 

cost savings, an outpatient strategy may have salutary effects on factors such as patient 

preferences and decreased nosocomial risk associated with hospital admission. Emerging 

work from behavioral sciences has shown that hospitalization may be associated with the 

development of adverse psychological outcomes, including the development of post-

traumatic stress disorder.36, 37 Outpatient TIAMS management strategies such as RAVEN 

clinic may have the additional benefit of reducing risk of psychological distress. Future work 

building on these initial data from RAVEN clinic may offer additional insight and 

applications for emergency clinicians with regard to disposition and management of TIAMS.

The role of rapid outpatient approaches should be assessed in a variety of clinical settings to 

evaluate if such strategies are feasible and safe across multiple practice environments, 

including the construction of clinical trials and matched comparison groups to evaluate 

whether such outpatient strategies provide similar neurologic or different health outcomes in 

TIAMS patients compared to inpatient or observation strategies. Additionally, data garnered 

from these studies could guide the refinement of existing and future outpatient TIAMS 

protocols. Outstanding issues, such as whether vessel imaging (e.g. computed tomographic 

or magnetic resonance angiography) should be done in the ED prior to discharge or at 24-

hour follow-up in a rapid outpatient approach could be assessed in future studies. In our 

study, only a small proportion of patients received vessel imaging in the ED prior to 

discharge to RAVEN clinic, demonstrating that ours appears a safe approach. In addition, an 

outpatient TIAMS evaluation strategy is well-poised to adapt to practice changes in acute 

medical therapy of TIAMS patients. Specifically, two recent large clinical trials have 

demonstrated the benefit of acute dual antiplatelet therapy on reducing early stroke risk in 

TIAMS patients.38, 39 This is an intervention that can be easily incorporated into an 

outpatient TIAMS management strategy as dual antiplatelet therapy can be initiated in the 

ED and then continued as an outpatient pending RAVEN evaluation and confirmation of 

TIAMS diagnosis.

The use of such outpatient strategies for TIAMS may also offer potential cost savings for 

healthcare systems and avoid costly and unnecessary hospital admissions. While the aim of 

this study was the safety and feasibility of RAVEN rather than cost effectiveness, recent data 

presented by our group showed that RAVEN patients had decreased direct hospital costs 

compared to TIAMS patients managed in an inpatient setting.40 Future work evaluating the 

implications of a RAVEN approach to hospital factors such as total direct cost, revenue, and 

bed capacity may highlight the broader health economic impact that such an outpatient 

strategy may have for health systems.
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An initial concern about RAVEN implementation was that the wide variability in clinical 

TIA diagnosis could potentially lead to outpatient evaluation of many non-vascular/stroke 

patients, leading to an overburden of the rapid access clinic system. However, this did not 

prove to be true. On average, RAVEN saw approximately 3 patients a week, and we found a 

66% concordance rate between ED diagnosis of TIAMS and final discharge diagnosis by 

vascular neurologists. This rate was similar to prior ED and general practitioner-based 

studies,35, 41, 42 and notably better than an admitted TIA cohort.43 The subjectivity in the 

diagnosis of TIA highlights another important role for rapid outpatient TIAMS evaluation: 

reassessment by another clinician (e.g. in this case a board certified vascular neurologist). 

There is well-described variability in TIA diagnostic accuracy across a range of 

practitioners44 and being able to assess a patient multiple times in the acute setting by 

different providers may help with diagnostic accuracy and prevent unnecessary testing and 

interventions in patients found to have mimics. The rapid access to vascular neurologists in 

RAVEN clinic limited the work-up in the 34% of patients who were found to have an 

alternative non-TIAMS diagnosis. Additional work building on the data from this study may 

assess the diagnostic accuracy of TIAMS across a range of clinical settings and providers.

Finally, with the emergence of novel platforms for patient care, such as telemedicine, future 

studies may assess whether such programs may permit remote evaluations and referrals to 

rapid outpatient stroke clinics by neurology consultants in practice settings where onsite 

neurology consultation may not be readily available. An integration of these innovative 

platforms with a rapid outpatient stroke strategy may result in a synergistic comprehensive 

treatment program for TIAMS, avoiding potential inpatient admissions and allowing greater 

access to specialized neurologic care in a diverse set of clinical settings.

TIAMS are common conditions evaluated in the ED and are associated with significant 

morbidity and mortality. Our study has demonstrated that a rapid outpatient follow-up 

strategy for the management of TIAMS may be a safe and feasible strategy in the acute care 

setting. Such an outpatient TIAMS management strategy has the potential to improve ED 

throughput, reduce inpatient hospitalizations, and potentially lead to reductions in secondary 

hospital-associated adverse outcomes and healthcare-associated costs of such acute illnesses.
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Figure 1. 
RAVEN Protocol
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TABLE 1:

Participant Demographics

RAVEN Participant Demographics n=162

Mean age (SD) 63.3 (15.6)

Age range 25.1–97.4

Female sex (%) 96 (59.3)

Mean Rankin Score (SD) 0.6 (SD 1.1)

Median Rankin Score (IQR) 0 (0,1)

Mean NIHSS (SD) 0.98 (1.59)

Median NIHSS (IQR) 0 (0,2)

Mean initial systolic Blood Pressure (SD) 151 (25)

Mean initial diastolic Blood Pressure 86 (15.6)

Primary language (%)

English 91 (56.2)

Spanish 61 (37.7)

Bilingual 3 (1.9)

Other 7 (4.3)

Insurance status

Medicare 61 (37.7)

Medicaid 43 (26.5)

Commercial insurance 46 (28.4)

Other 8 (4.9)

Uninsured/self pay 4 (2.5)
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TABLE 2:

RAVEN follow-up Characteristics

RAVEN patient characteristics Frequency (Percentage)

Followed up in RAVEN within 24 hours (%) 154 of 162 (95.1)

Final diagnosis (%)

TIA 42 (28)

Minor stroke 59 (38)

Unknown 3(2)

Other (e.g. seizure, recrudescence) 7(4)

Peripheral Neuropathy 23 (15)

Migraine 20 (13)
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TABLE 3:

90-day outcomes for RAVEN patients

90 day outcomes assessed for the 162 RAVEN patients Number/Percentage

Readmitted or returned to ED 28 (19.7)

Recurrent TIA 6 (3.7)

Recurrent stroke 1 (0.7)

Death of any cause 2 (1.4)

Lost to follow-up at 90 days 17 (10.5)
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Table 4:

90 day outcomes stratified by final RAVEN diagnosis

90 day outcomes assessed for the 101 RAVEN patients with a final diagnosis of TIAMS Number/Percentage

Readmitted or returned to ED 18 (19.1%)

New TIA or stroke 6 (5.9%)

Death of any cause 0

Lost to follow-up at 90 days 9 (8.9%)

90 day outcomes assessed for the 53 RAVEN patients with a final diagnosis of a stroke mimic Number/Percentage

Readmitted or returned to ED 10 (20.4%)

New TIA or stroke 1 (1.9%)

Death of any cause 2 (3.7%)

Lost to follow-up at 90 days 7 (13.2%)

Ann Emerg Med. Author manuscript; available in PMC 2020 October 01.


	Abstract
	Introduction
	Background and Importance
	Goals of This Investigation

	Materials and Methods
	Study Design and Setting
	RAVEN protocol development

	Participants: Selection of RAVEN patients
	Measurements and Outcomes

	Results
	Sociodemographic Characteristics of Participants
	Patient Characteristics at RAVEN Clinic Follow-up
	90-Day Outcomes

	Limitations
	Discussion
	References
	Figure 1
	TABLE 1:
	TABLE 2:
	TABLE 3:
	Table 4:

