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Introduction: Conflicting data exist regarding the association between the length of stay (LOS) of
critically ill patients in the emergency department (ED) and their subsequent outcome. However, such
patients are an overall heterogeneous group, and we therefore sought to study the association
between EDLOS and outcomes in a specific subgroup of critically ill patients, namely those with acute
ischemic stroke/transient ischemic attack (AIS/TIA).

Methods: This was a retrospective review of adult patients with a discharge diagnosis of AIS/TIA
presenting to an ED between July 2009 and February 2010. We collected demographics, EDLOS,
arrival stroke severity (National Institutes of Health Stroke Scale - NIHSS), intravenous tissue
plasminogen activator (IV tPA) use, functional outcome at discharge, discharge destination and
hospital-LOS. We analyzed relationship between EDLOS, outcomes and discharge destination after
controlling for confounders.

Results: 190 patients were included in the cohort. Median EDLOS was 332 minutes (Inter-Quartile
Range -IQR: 250.3-557.8). There was a significant inverse linear association between EDLOS and
hospital-LOS (p=0.049). Patients who received IV tPA had a shorter median EDLOS (238 minutes,
IQR: 194-299) than patients who did not (median: 387 minutes, IQR: 285-588 minutes; p<<0.0001).
There was no significant association between EDLOS and poor outcome (p=0.40), discharge
destination (p=0.20), or death (p=0.44). This remained true even after controlling for IV tPA use, NIHSS
and hospital-LOS; and did not change even when analysis was restricted to AlS patients alone.

Conclusion: There was no significant association between prolonged EDLOS and outcome for AIS/
TIA patients at our institution. We therefore suggest that EDLOS alone is an insufficient indicator of
stroke care in the ED, and that the ED can provide appropriate acute care for AIS/TIA patients. [West J
Emerg Med. 2014;15(3):267—-275.]

INTRODUCTION discharge. Bench-marked timelines have been mandated for
Acute ischemic stroke (AIS) is a clinical emergency that  every step in the process,' leading to the creation of Primary
requires immediate and aggressive treatment, from prompt Stroke Centers to standardize care delivery. In particular, as per
identification of symptoms in the emergency department (ED) the recommendations of the National Institute of Neurological
through rapid investigations and treatment to hospital Disorders and Stroke (NINDS) guidelines, transferring a stroke
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patient to an inpatient setting should be achieved within 3 hours
of arrival.> However, the limited availability of inpatient beds
often results in access block, leading to an increase in the ED
length of stay (EDLOS) for patients with stroke and transient
ischemic attack (TIA).> Studies have reported the median
EDLOS for stroke patients to be approximately 5 hours.®” This
can place an additional stress on the already overburdened ED,
requiring personnel to not only provide emergent care but also
devote time and resources for ongoing supportive care to stroke
patients before transitioning to other areas of care within the
hospital.

Numerous studies have evaluated the effects of prolonged
LOS on the outcome of critically ill patients, with conflicting
results.**'! Rincon et al® reported that critically ill stroke
subjects waiting to be transitioned to intensive care unit (ICU)
had a worse outcome when the EDLOS was > 5 hrs. Contrary
to this, Saukkonen and his colleagues in a similar study with a
diverse population of 1,675 critically ill patients concluded that
mortality rate for patients with EDLOS beyond 24 hours was
not significantly different than those with a shorter EDLOS."
Elmer et al” found no association between EDLOS and
functional outcome in patients with hemorrhagic stroke.
However, the effect of EDLOS on outcome of patients with
ischemic stroke or TIA (representing more than 85% of stroke
patients)'? remains largely unexamined.

Rapid patient transfer from ED is believed to prevent
crowding, provide more streamlined care to the patients, and
promote efficient hospital operation and improved patient
satisfaction."* However, early discharge/transfer from the ED
on the assumption that a prolonged LOS worsens outcome/
mortality could promote inappropriately early transfers before
the patient is stabilized and/or the recipient patient care unit is
ready. Time criteria (such as that proposed by the NINDS) may
be difficult to meet in busy tertiary care hospitals. Such
perceived time pressures among providers can also lead to
increased patient and family anxiety during this process.

Our aim in this study was to evaluate the effect of EDLOS
on outcomes for patients presenting with AIS/TIA at our
tertiary care academic center, after adjusting for common
confounders such as initial stroke severity (National Institutes
of Health Stroke Scale - NIHSS) and delivery of time-sensitive
intravenous tissue plasminogen activator (IV tPA).

METHODS
Study Design and Data Sources

This was an institutional review board-approved
retrospective record review of consecutive adult stroke/TTA
patients presenting to our tertiary care center from July 2009 to
February 2010. Our institution is a large academic primary
stroke care center in upstate New York, with an annual turnover
of nearly 600 acute ischemic stroke/TIA patients. Of these,
approximately, half of them per year present within 12 hours of
symptom onset. A flow chart is presented in Figure 1. Our
protocol for management of AIS/TIA patients includes

investigations (blood glucose, serum electrolytes, ECG, cardiac
ischemia markers, PT, INR, aPTT, oxygen saturation) along
with multi-modal CT imaging (plain CT, CT angiography &
perfusion CT imaging). We reviewed medical records to
identify all adult patients (>18 years age) with a final discharge
diagnosis of AIS/TIA who presented within 12 hours since last
seen normal and had documented completion of per-protocol
multimodal CT, initial stroke severity, time of ED registration,
and time of departure from the ED. We collected data on patient
demographics, time since last seen normal, EDLOS, initial
stroke severity (NIHSS), past medical history, hospital LOS,
functional outcome as measured by modified Rankin scale
(mRS) at discharge, discharge destination [home, home with
services, skilled nursing facility (SNF), or acute rehabilitation
unit (ARU)] and mortality at discharge. The EDLOS was
documented from time of registration (time of arrival at ED) to
time of departure from the ED. Functional outcome at discharge
was dichotomized and mRS >3 was considered as poor
outcome. To improve uniformity of the cohort under
investigation, we excluded from this study pediatric patients,
patients with hemorrhagic strokes, and patients who did not
receive all protocol mandated investigations or imaging studies.

Data Collection

To improve accuracy and reduce errors/inconsistencies in
abstracted data, we followed the guidelines stated by
Lowenstein et al'* during data collection process. All records
were reviewed by a trained ED physician and a research fellow.
Variables were explicitly defined and data was extracted from a
standardized electronic medical record system. We resolved
any discrepancy in the data by a common consensus between
the abstractors. We calculated modified Rankin score at
discharge based on occupational therapy and physical therapy
notes. Inter-rater agreement was assessed for this parameter by
having a sample of charts independently reviewed by the 2 data
abstractors. Data was collected in MS Excel, then re-reviewed
and cleaned before transfer into JMP statistical software by
SAS Institute, Inc, for further analysis.

Statistical Analysis

We reported median and inter-quartile range (IQR) of
continuous variables. We performed a bivariate Spearman’s
Rank correlation between EDLOS and age, time since last seen
normal, initial stroke severity and hospital LOS. Spearman’s p,
95% CI (Fisher’s Z transformed) and p values were calculated
for each correlation. We performed Wilcoxon/Kruskal Wallis
tests to compare the association between EDLOS and
administration of IV tPA and past history of comorbidities. A
logistic fit was done to test the association between increasing
EDLOS and poor outcome (mRS >3), death at discharge,
discharge to SNF/death/ARU, and the association between
hospital LOS and outcome. Finally, we performed a logistic
regression to analyze the association between EDLOS on
outcome, and discharge destination, after controlling for
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Figure 1. Flow chart indicating the final cohort of patients. This flow chart indicates that our hospital managed about 380 acute ischemic
stroke (AlS) or transient ischemic stroke (TIA) patients from July 2009 to February 2010, of which 55% presented within 12 hours of
symptom onset. Of these 209 patients, 19 (9%) patients were ineligible as they were either in hospital admissions/ did not have emergency
department length of stay documented, leaving a final cohort of 190 patients).

administration of IV tPA, initial stroke severity and hospital
LOS. This was done because high initial stroke severity, non-
thrombolysis and prolonged hospital LOS are usually
associated with poor outcome'>'®. We repeated the above
analysis for a sub cohort with only AIS patients, excluding
patients with a final discharge diagnosis of TIA.

We performed all contingency analysis and multivariate
analysis using JMP 9.0® and SAS 9.2@® statistical software. The
level of significant association was predetermined at p<<0.05
for all analyses.

RESULTS
Patient Demographics

A total of 209 patients were eligible for this study.
Complete data were available for 190 (91%) of these patients
(Figure 1). Of these, 138 (72.6%) patients had a discharge
diagnosis of AIS and the remaining 52 (27.4%) had a discharge
diagnosis of TIA. The characteristics of patients are described
in Table 1.

EDLOS and Outcome in Patients with AIS or TIA

There were no statistically significant associations between
EDLOS and age, time since last seen normal, or various stroke
risk factors, such as past history of stroke/TIA (p=0.25), CAD
(p=0.18), dyslipidemia (p=0.63), hypertension (p=0.85),
diabetes mellitus (p=0.22), smoking (p=0.09) or atrial
fibrillation (AF) (p=0.19) (Table 2). Lower EDLOS was
associated with higher initial stroke severity (p=0.0005) and
increased hospital LOS (p=0.0497). There was no significant
association between EDLOS and functional outcome/mRS >3

(Figure 2) (p=0.40), discharge destination (Figure 3) (SNF/
death/ARU, p=0.20) or death at discharge (p=0.44).

Patients with poor outcome had a significantly longer
hospital LOS (median 6 days, IQR 4-9) as compared to those
with a good outcome (median hospital LOS 2 days, IQR 1-4
days; p<<0.0001). Patients who received IV tPA had a
significantly lower median EDLOS (238 minutes, IQR 194 —
299) as compared to patients who did not receive IV tPA
(median EDLOS 387 minutes, IQR 285 — 588; p<<0.0001).

We performed a logistic regression to assess the effect of
EDLOS on outcomes (mRS at discharge >3 and discharge
destination other than home) after adjusting for the above
confounders - IV tPA, initial stroke severity and hospital LOS.
This odds ratio and 95% CI are shown in Table 3. After
controlling for the above variables, the association between
EDLOS and poor outcome (p=0.695), and discharge
destination other than home (p=0. 5019) remained statistically
insignificant.

EDLOS and Outcome in Patients with AIS Alone
Restricting the analysis to only AIS patients revealed
similar results, with no statistically significant associations
between EDLOS and age, and stroke risk factors [past history
of stroke/TIA (p=0.36), CAD (p=0.44), dyslipidemia (p=0.95),
hypertension (p=0.46), diabetes mellitus (p=0.16), smoking
(p=0.23) and AF (p=0.28)] (Table 4). There was a significant
association between lower EDLOS and higher initial stroke
severity (p=0.001). Although the trend between EDLOS and
hospital LOS was similar as for all AIS/TIA patients, the
association did not remain significant for the AIS-only cohort
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Table 1. Characteristics of patients presenting with acute ischemic stroke or transient ischemic attack.

Variable AIS/TIA (n=190) (n, %) AIS (n=138) (n, %)
Age (Median, IQR) 1 (60-80) 69 (60-82)
Female gender 8 (46.3) 6 (42.6)
Time since last seen normal (Median, IQR) 138.5 (69-367.5) 155 (68 — 528)
NIHSS (Median, IQR) 4 (1-11) 6 (3-13)
Past history of comorbidities

Stroke/TIA 1(32.1) 1(29.7)
Coronary artery disease 5 (23.7) 7 (26.8)
Dyslipidemia 5 (44.7) 8 (42.0)
Hypertension 142 (74.7) 106 (76.8)
Diabetes mellitus 5 (23.7) 39 (28.3)
Smoking (33 2) (37.7)
Atrial fibrillation 7 (19.5) 6 (18.8)
EDLOS (Median, IQR) 332 (250.3-557.8) 315 (232.5-561.8)
Thrombolysis 35 (18.4) 33 (23.9)
Poor outcome on discharge (MRS > 3) 56 (29.5) 55 (39.9)
Hospital LOS 3 (2-6) 4 (2-7.3)
Discharge destination
Home 2 (48.4) 3 (38.4)
Home with services 4 (12.6) 8 (13.0)
SNF 41 (21.6) 36 (26.1)
ARU 9 (10.0) 7 (12.3)
Mortality at discharge 4 (7.4) 4 (10.1)

AIS, acute ischemic stroke; TIA, transient ischemic attack; /QR, interquartile range; NIHSS, National Institutes of Health stroke scale; ED,
emergency department; LOS, length of stay; mRS, modified Rankin score; SNF, skilled nursing facility; ARU, acute rehabilitation unit

(p=0.13). There was no association between EDLOS and poor (mRS >3) (p=0.41), discharge to SNF/ARU/death (p=0.20) or
outcome or discharge destination in this more narrowly defined death at discharge (p=0.44) in AIS patients.

cohort (Figures 4-5). Specifically, we found no statistically Patients with a poor outcome had a significantly longer
significant association between EDLOS and poor outcome hospital LOS (median 6 days, IQR 4-9) as compared to patients

Table 2. Emergency department length of stay and outcome in patients with acute ischemic stroke or transient ischemic attack.

Variable Association with EDLOS 95% ClI p value
Age p=-0.12 —0.26 to 0.02 0.10
Time since last seen normal p=0.14 —0.002 to 0.276 0.06
NIHSS p=-0.25 —0.38 to —0.11 0.0005*
Hospital LOS p=-0.14 —0.28 to 0.002 0.0497*
Poor outcome (MRS > 3) OR =0.99 0.99 to 1.00 0.40
Discharge destination
Home/Home with services OR =1.00 0.99 to 1.00 0.20
SNF/death OR =0.99 0.99 to 1.00 0.54
ARU OR =0.99 0.99 to 1.00 0.19
Mortality at discharge OR = 0.99 0.99 to 1.00 0.44

mRS, modified Rankin score, SNF, skilled nursing facility, ARU, acute rehabilitation unit, OR, odds ratio, C/, confidence intervals; p,
Spearman’s correlation coefficient

* A statistically significant inverse correlation was found between EDLOS and only initial stroke severity (NIHSS) and hospital LOS for
patients presenting with AIS or TIA.
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Figure 2. Emergency department length of stay and outcome in
patients with acute ischemic stroke or transient ischemic attack.
There was no significant difference in median emergency
department length of stay of patients with poor outcome (modified
Rankin score [mMRS] > 3) (307.5 min, interquartile range [IQR]
228.3.3-492.3) versus patients with good outcome (337 min, IQR
257.8-577.3; p=0.15).

with good outcome (median hospital LOS 3 days, IQR 2-5
days; p<<0.0001). In the AIS group, patients who received IV
tPA (n=33) had a significantly shorter median EDLOS (238
minutes, IQR 195.5 — 292) as compared to patients who did not
receive IV tPA (median EDLOS 399 minutes, IQR 280.5 — 623;
p<<0.0001).

After adjusting for potential confounders (differences in
IV tPA administration rates, initial stroke severity and hospital
LOS), we did not find any statistically significant association
between EDLOS and poor outcome (p=0.98), or discharge
destination other than home (p=0.70) in patients with AIS
alone. This is shown in Table 5.

DISCUSSION

We chose to focus our study on patients with AIS/TIA
because of strict guidelines and compliance mandated by the
Joint Commission and the State Department of Health for
Primary Stroke Centers with respect to this patient population.
Our data suggest that there is no significant impact of increased
EDLOS on outcome of AIS/TIA patients, even after controlling
for presenting stroke severity, [V tPA delivery and total hospital
LOS at our tertiary care academic center. In contrast, when
examining all stroke subtypes, Rincon et al® found that of 519
stroke patients, EDLOS adversely affected outcome in 75
patients who were admitted to a neurointensive care unit.
Despite adjusting for presenting NIHSS, we did not find this
association in our subpopulation of AIS/TIA patients. Our data
parallel the findings by Elmer et al,” which showed no

association between EDLOS and functional outcome in
patients with hemorrhagic stroke. In a broader population,
Varon et al'® studied 50 consecutive patients admitted to ICU
from the ED and found similar survival rates in patients who
received critical care procedures in the ED versus patients who
received similar interventions in an ICU setting.

We found no difference in mortality or discharge
destination with respect to EDLOS in our patients. Similarly,
Saukkonen et al'® looked at a broader critically ill patient
population, including patients with neurological diseases, and
reported that EDLOS (>24 hours) was not associated with
hospital mortality or quality of life at 6 months post discharge.
Using a similar >24 hour cut-off point for EDLOS, a study of
443 critically ill patients in 2001-2002 found that mortality rate
for stroke patients was unaffected by EDLOS.'" However, at
our institute (and many others in the U.S. today) patient stays in
the ED>24 hours are considered as “sentinel events” (only
5.8% subjects in our study population had EDLOS >24 hours),
with strict protocols designed to prevent such an occurrence.
The results of prior studies may therefore be less applicable in
the environment that exists today. Data from our study suggest
that even with current protocols mandating early transfer to in-
patient units or ICU, increased EDLOS does not affect
functional outcomes or mortality in AIS/TIA patients.

With changing Medicare and Medicaid reimbursements,
there has been an increasing focus on reduction of overall
length of stay in the hospital. Studies have shown that

EDLOS and discharge destination in patients with AIS/TIA

4000

3000

g
=
E
g -
w2000
=]
[}
= L]
i 5
1000 *
I
|
NP T i
| it
: oA
Home/Home with Services ARU  SNF/Death

Discharge Destination

Figure 3. Emergency department length of stay and discharge
destination in patients with acute ischemic stroke (AIS) or transient
ischemic attack (TIA). There was no significant association between
EDLOS and discharge destination, with median EDLOS (IQR) of
337 (254-574), 312 (253.5-483.3), and 301 (228.3-519.3) minutes
for discharge to home/home with services, acute rehabilitation unit
(ARU) or skilled nursing facility (SNF)/death, respectively.
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Table 3. Logistic regression output for association between emergency department length of stay and outcome in acute ischemic stroke

and transient ischemic attack patients.

Variable OR 95% CI P

Poor outcome (MRS >3)

EDLOS 1 0.999 - 1.000 0.8179

Initial stroke severity (NIHSS) 1.20 1.13-1.29 <0.0001

Thrombolysis 0.61 0.21-1.63 0.3392

Hospital LOS 1.02 0.98 -1.10 0.4178
Discharge destination other than home

EDLOS 1 0.999 — 1.000 0.5019

Initial stroke severity (NIHSS) 1.19 1.12-1.28 <0.0001

Thrombolysis 0.68 0.24 - 1.82 0.4546

Hospital LOS 1.17 1.05-1.32 0.006

mRS, modified Rankin score, NIHSS: National Institutes of Health stroke scale; OR, odds ratio; C/, confidence intervals

prolonged EDLOS contributes to longer hospital LOS, which is
considered a surrogate marker for poor outcome or inefficient
care.?® In contrast, we found that a shorter EDLOS at our
institution was paradoxically associated with increased hospital
LOS, although this may be due to the association between
shorter EDLOS and higher initial stroke severity in our cohort.
Overall, we found no significant association between EDLOS
and poor outcome, suggesting that delivery of care in the ED
can be efficient and congruent with the care delivered in
subsequent hospital settings for this patient subgroup.

Some authors have explained the association of long
EDLOS to poor outcome by linking it to triage preferences,
suggesting that patients with good prognosis might be treated,
triaged and/or transferred early from the ED at the expense of
patients with worse prognosis and/or comfort care order.” By
only analyzing AIS/TIA patients who had uniformly completed
all investigations and imaging studies, as well as adjusting for

time dependent IV tPA delivery and initial stroke severity, we
attempted to avoid such limitations in our analysis.

Out data shows that EDLOS does not affect outcome, but
does not indicate why. It is possible that outcome after AIS/TIA
is mostly dependent upon factors such as initial stroke severity,
thrombolysis and time from onset, none of which are affected
by EDLOS. (Thrombolysis usually occurs within the ED
setting). Yet even after adjusting for the above factors, there was
no significant association between EDLOS and outcome.
Differences in EDLOS may reflect practical availability of beds
elsewhere in the hospital, and overall minor variations in
EDLOS (measured in hours rather than days) may be unlikely
to affect the overall outcome of AIS/TIA. This of course
assumes that the ED is capable of providing the appropriate
acute/critical care needed within the first few hours of AIS/TIA,
which we believe holds at most institutions, including our own.
The above reasons, while speculative, do call into question the

Table 4. Emergency department length of stay and outcome in patients with acute ischemic stroke alone.

Variable Association with EDLOS 95% ClI p value

Age p=-0.11 —0.27 to 0.06 0.18
Time since last seen normal p=0.19 0.02 to 0.35 0.03*
NIHSS p=-0.27 —0.42 to —0.11 0.001*
Hospital LOS p=-0.13 —0.29 to 0.04 0.13
Poor outcome (MRS > 3) OR = 0.999 0.998 to 1.00 0.41
Discharge destination

Home/Home with services OR =1.00 0.99 to 1.00 0.20

SNF/death OR =0.99 0.99 to 1.00 0.59

ARU OR =0.99 0.99 to 1.00 0.19

Mortality at discharge OR = 0.999 0.996 to 1.00 0.44

NIHSS, National Institutes of Health stroke scale; mRS, modified Rankin score; SNF, skilled nursing facility; ARU, acute rehabilitation unit;
OR, odds ratio; C/, confidence intervals; p, Spearman’s correlation coefficient
* Considering the subgroup of patients presenting with AIS alone, a statistically significant inverse correlation was found between EDLOS

and only initial stroke severity (NIHSS).
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Figure 4. Emergency department length of stay and outcome in
patients with acute ischemic stroke (AIS) alone. There was no
significant difference in median EDLOS of AIS patients with poor
outcome (modified Rankin score [mRS] > 3) (309 min, interquartile
range [IQR] 229-499) versus patients with good outcome (316 min,
IQR 233-592; p=0.38).

focus on EDLOS as a measure of quality of care, if no direct
correlation can be found between EDLOS and eventual patient
outcomes.

We emphasize that our study does not provide data
regarding the benefits of transferring AIS/TIA patients from
ED to higher levels of care, and believe that transferring
appropriate patients early helps operational efficiency in the ED
by decreasing crowding and resource utilization. We only
suggest that focusing on EDLOS as the sole or key indicator of
quality of stroke care in the ED may be inaccurate, as increased
EDLOS alone does not seem to bear upon outcomes of patients
with AIS/TIA.

LIMITATIONS

There were several limitations identified during our study.
The primary outcome was mRS at discharge. Some have argued
that mRS and death may not be the best outcome measures to
study the effect of EDLOS, and have proposed looking at other
surrogate markers, such as quality adherence and time to
antibiotics, as they are less patient specific.?>** However, the
inability of surrogate markers to produce consistent results is
well documented, and we felt it more reasonable to use mRS,
which is a routinely used functional outcome score for stroke
patients.*** In addition to this, we reported outcomes at
discharge. While prospective large-scale stroke trials have
typically assessed outcome at 3 months, we were unable to do
so due to the retrospective nature of our study and the

availability of data within the existing records. We hope to
address this limitation in a future prospective study.

We were also not able to do a formal power calculation for
this study, since this was not a prospective comparison of 2
groups with a pre-specified EDLOS cutoff. Rather, our study
retrospectively analyzed patient outcome in relation to EDLOS
as a continuous variable, and used multivariate regression to
adjust for confounders in this analysis.

Our study was conducted at a single center and the
conclusions should be cautiously generalized to other hospitals
due to variability in the geographic location, level of care
offered, patient management and outcome metrics of other
institutes. The study was conducted at a tertiary academic
teaching center, which is a certified Primary Stroke Center,
with a 24X7 availability of in-house neurologists/
neurosurgeons providing immediate care to stroke patients.
Thus, there is simultaneous involvement of multiple specialties
— ED, Neurology, and Neurosurgery within the ED itself to
coordinate and deliver care. This could also limit the
generalizability of our results to other institutions without a
similar structural and functional setup.

CONCLUSION
Our study concluded that there was no significant
association between ED length of stay and mRS, mortality, or

EDLOS and discharge destination in patients with AIS alone

4000

3000

EDLOS (Minutes)
(]
=
H]

.
.
—
H
i
i '
. (3

_'—"I—" ]

& +

1000

T -

Home/Home with Services ARU SNF/Death

Discharge Destination

Figure 5. Emergency department length of stay (EDLOS) and
discharge destination in patients with acute ischemic stroke (AIS)
alone. There was no significant association between EDLOS and
discharge destination, with median EDLOS (IQR) of 317.5 minutes
(229-600.3), 312 minutes (253.5-483.3), and 301 (228.8-535.5)
minutes for discharge to home/home with services, acute
rehabilitation unit (ARU), or skilled nursing facility (SNF)/death,
respectively.
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Table 5. Logistic regression output for association between emergency department length of stay and outcome in acute ischemic stroke

patients only.

Variable OR 95% CI P

Poor outcome (MRS >3)

EDLOS 1 0.99 — 1.003 0.9839

Initial stroke severity (NIHSS) 1.18 1.11-1.27 <0.0001*

Thrombolysis 0.63 0.23 -1.65 0.3581

Hospital LOS 1.01 0.97 -1.1 0.6176
Discharge destination other than home

EDLOS 1 0.999 — 1.004 0.7001

Initial stroke severity (NIHSS) 1.18 1.10 - 1.28 <0.0001*

Thrombolysis 0.71 0.25-1.92 0.5076

Hospital LOS 1.10 1.00 - 1.25 0.094

mRS, modified Rankin score, NIHSS, National Institutes of Health stroke scale; SNF, skilled nursing facility, ARU, acute rehabilitation unit,

OR, odds ratio; CI, confidence intervals

discharge destination for acute ischemic stroke or TIA patients
presenting to a tertiary care academic ED.

Address for Correspondence: Babak S. Jahromi, MD, PhD,
FRCSC. University of Rochester Medical Center, School of
Medicine, 601 EImwood Ave. Box 670, Rochester, NY 14642.
Email: babak_jahromi@urmc.rochester.edu.

Conflicts of Interest: By the WestJEM article submission
agreement, all authors are required to disclose all affiliations,
funding sources and financial or management relationships that
could be perceived as potential sources of bias. The authors
disclosed none.

REFERENCES
1. Adams HP, Jr., del Zoppo G, Alberts MJ, et al. Guidelines for the early
management of adults with ischemic stroke: a guideline from the
American Heart Association/American Stroke Association Stroke
Council, Clinical Cardiology Council, Cardiovascular Radiology and
Intervention Council, and the Atherosclerotic Peripheral Vascular
Disease and Quality of Care Outcomes in Research Interdisciplinary
Working Groups: the American Academy of Neurology affirms the value
of this guideline as an educational tool for neurologists. Stroke 2007;38:
1655-1711
2. National Institute of Neurological Disorders and Stroke, National Institue
of Health. NINDS: Stroke Proceedings: Executive Summary.
Proceedings of a National Symposium on Rapid Identification and
Treatment of Acute Stroke Bethseda, MD; 2011
3. Fromm RE, Jr., Gibbs LR, McCallum WG, et al. Critical care in the
emergency department: a time-based study. Crit Care Med 1993;21:
970-976
4. Nelson M, Waldrop RD, Jones J, et al. Critical care provided in an urban
emergency department. Am J of Emerg Med 1998;16:56-59

5. United States General Accounting Office. Hospital emergency
departments. Crowded conditions vary among hospitals and
communities.; 2003

6. Rincon F, Mayer SA, Rivolta J, et al. Impact of delayed transfer of
critically ill stroke patients from the Emergency Department to the
Neuro-ICU. Neurocrit Care 2010;13:75-81

7. Elmer J, Pallin DJ, Liu S, et al. Prolonged Emergency Department length
of stay is not associated with worse outcomes in patients with
intracerebral hemorrhage. Neurocrit Care 2011

8. Rapoport J, Teres D, Lemeshow S, et al. Timing of intensive care unit
admission in relation to ICU outcome. Crit Care Med 1990;18:1231—
1235

9. Chalfin DB, Trzeciak S, Likourezos A, et al. Impact of delayed transfer of
critically ill patients from the emergency department to the intensive care
unit. Crit Care Med 2007;35:1477-1483

10. Saukkonen KA, Varpula M, Rasanen P, et al. The effect of emergency
department delay on outcome in critically ill medical patients: evaluation
using hospital mortality and quality of life at 6 months. JI of Intern Med
2006;260:586-591

11. Tilluckdharry L, Tickoo S, Amoateng-Adjepong Y, et al. Outcomes of
critically ill patients. Am J of Emerg Med 2005;23:336—-339

12. Roger VL, Go AS, Lloyd-Jones DM, et al. Heart disease and stroke
statistics—2012 update: a report from the American Heart Association.
Circulation 2012;125:e2—e220

13. Stead LG, Jain A, Decker WW. Emergency department over-crowding:
a global perspective. Int J of Emerg Med 2009;2:133-134

14. Lowenstein SR. Medical record reviews in emergency medicine: the
blessing and the curse. Ann Emerg Med 2005;45:452—-455

15. Tissue plasminogen activator for acute ischemic stroke. The National
Institute of Neurological Disorders and Stroke rt-PA Stroke Study
Group. The New England Journal of Medicine 1995;333:1581-1587

16. Adams HP, Jr., Davis PH, Leira EC, et al. Baseline NIH Stroke Scale
score strongly predicts outcome after stroke: A report of the Trial of Org
10172 in Acute Stroke Treatment (TOAST). Neurology 1999;53:126—
131

Western Journal of Emergency Medicine

274

Volume XV, No. 3 : May 2014



Jain et al

Stroke: EDLOS and Outcomes

17.

18.

19.

20.

21.

Wong DT, Gomez M, McGuire GP, et al. Utilization of intensive care unit
days in a Canadian medical-surgical intensive care unit. Crit Care Med
1999;27:1319-1324

Fakhry SM, Kercher KW, Rutledge R. Survival, quality of life, and
charges in critically 11l surgical patients requiring prolonged ICU stays. J
Trauma 1996;41:999-1007

Varon J, Fromm RE, Jr., Levine RL. Emergency department procedures
and length of stay for critically ill medical patients. Ann Emerg Med 1994;
23:546-549

Krochmal P, Riley TA. Increased health care costs associated with ED
overcrowding. Am J of Emerg Med 1994;12:265-266

Heidenreich PA, Trogdon JG, Khavjou OA, et al. Forecasting the future
of cardiovascular disease in the United States: a policy statement from
the American Heart Association. Circulation 2011;123:933-944

22.

23.

24.

25.

Pines JM. Measuring antibiotic timing for pneumonia in the emergency
department: another nail in the coffin. Ann Emerg Med 2007;49:561—
563

Diercks DB, Roe MT, Chen AY, et al. Prolonged emergency department
stays of non-ST-segment-elevation myocardial infarction patients are
associated with worse adherence to the American College of
Cardiology/American Heart Association guidelines for management and
increased adverse events. Ann Emerg Med 2007;50:489-496
Wachter RM, Flanders SA, Fee C, et al. Public reporting of antibiotic
timing in patients with pneumonia: lessons from a flawed performance
measure. Ann Intern Med 2008;149:29-32

Fonarow GC, Abraham WT, Albert NM, et al. Association between
performance measures and clinical outcomes for patients hospitalized
with heart failure. JAMA 2007;297:61-70

Volume XV, No. 3 : May 2014

275

Western Journal of Emergency Medicine





