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Strokes occurring in the hospital: 
Symptom recognition and eligibility for 
treatment in the intensive care units 
versus hospital wards
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Robert N. Sawyer1, Ashkan Mowla3

Abstract:
BACKGROUND: Studies have shown that 4%–17% of acute ischemic strokes (AISs) occur in patients 
hospitalized for another reason; scanty data are available about the care delivery and outcome of 
this patient population.
MATERIALS AND METHODS: All consecutive inhospital AISs over a 10‑year period at our 
comprehensive stroke center were included in the study. We compared the meantime from last 
known neurologically intact to symptom detection and also eligibility for acute treatment of patients 
based on their physical location in the hospital with respect to the level of care when they were found 
to have the stroke symptoms.
RESULTS: Fifty‑three patients suffered inhospital AIS during this period (28 in intensive care 
units/emergency department [ICUs/ED] vs. 25 in regular floors). Only in four patients (7.5%), 
initial brain imaging was done within 25 min from symptom recognition (as recommended by the 
American Heart Association/American Society of Anesthesiologists guidelines). Forty‑two (79%) 
underwent brain imaging within 6 h of symptom recognition; of them, 11 (26%) received intravenous 
thrombolysis (IVT) within the first 4.5 h of symptom onset and 7 (17%) underwent endovascular 
treatment (EVT). The mean (±standard deviation) time in minutes from last known neurologically 
intact to symptom detection for floor patients was significantly longer compared to the ICU/ED patients 
(194 [±149] vs. 74 [±45], P = 0.0003). Patients admitted to the ICU/ED had more chance of being 
recognized earlier and being eligible for IVT or/and EVT compared to the patients admitted to the 
regular floors (44% vs. 25%, P = 0.14); however, the difference did not reach statistical significance.
CONCLUSIONS: ICU/ED patients had a significantly shorter time to stroke symptom detection from 
last known neurologically intact when compared to the regular floor patients. Furthermore, they had a 
trend toward a higher likelihood of being eligible for acute treatment compared to the regular floors, 
although the result did not reach statistical significance.
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Introduction

While acute ischemic stroke (AIS) 
management has made giant strides by 

increasing access, reducing contraindications 
to thrombolysis[1‑4] as well as the advent of 

mechanical thrombectomy,[5] the emphasis 
continues to be on timely and early detection 
and triage. A fairly large proportion of 
patients are hospitalized for another reason 
altogether, who subsequently suffered an 
AIS while being inpatient. Studies have 
shown this number to be between 4% and 
17%[6‑9] of all AISs.
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While prior studies have evaluated inpatient strokes 
among large multicenter cohorts,[10] limited data exist 
with granularity on etiologies, clinical signs, and specific 
reasons for the delay in stroke management.

This study is unique in that we compared the 
mean time from last known neurologically intact to 
symptom detection, eligibility for acute treatment, and 
outcomes between the intensive care units/emergency 
department (ICUs/ED) versus regular floor inpatient 
strokes.

Materials and Methods

We performed a cross‑sectional study using the Get 
With The Guidelines‑Stroke Database at our large 
high‑volume comprehensive stroke center. All patients 
diagnosed with inhospital AIS over a 10‑year period 
were included in the study. Exclusion criteria included 
age younger than 18 years, hemorrhagic strokes, and 
stroke mimics.

Variables studied included demographics and baseline 
characteristics, comorbid illnesses, clinical presentations 
and the National Institutes of Health Stroke Scale (NIHSS), 
bed location/level of care of the patient when AIS 
occurred, duration from last known neurologically 
intact to symptom recognition, duration from symptom 
recognition to brain imaging, location of infarction and 
vascular distribution on brain imaging, and treatment 
undertaken, namely, conservative management versus 
intravenous thrombolysis (IVT) versus endovascular 
treatment (EVT) or combinations. We further compared 
the mean time from last known neurologically intact 
to symptom detection and also eligibility for IVT/EVT 
based on the physical location of the patient and level 
of monitoring (ICU/ED vs. medical floors).

All statistical analyses were carried out using 
IBM SPSS Statistics for Windows version 23.0 
(IBM Corp, Armonk, NY, USA). For comparison of 
means, independent t‑test was used and Chi‑square test 
was used for nominal variables.

Although this was a quality improvement project not 
necessitating institutional review board (IRB) approval, 
we had approval under an existing IRB to study stroke 
outcomes at our center.

Results

Table 1 lists baseline characteristics of all patients found 
to have an inhospital AIS. We found 53 such patients who 
were admitted for other medical reasons/procedures 
and subsequently suffered an AIS. Of these, 26 (49%) 
were males, and the mean age was 69.4 ± 13.1 years. 
Mean NIHSS on admission was 0 as expected.

Clinically, aphasia (28%), dysarthria (28%), and 
left‑sided hemiparesis (22%) were the most common 
neurological symptoms at the time of recognition. Mean 
NIHSS at the time of stroke symptom recognition was 
10.1 (±9.72). Thirty‑eight (72%) had acute infarction in 
the anterior circulation, ten (19%) had acute infarction 
in the posterior circulation, and five (9%) patients 
had acute infarcts in both anterior and posterior 
circulations.

Brain imaging (head computed tomography [CT] 
without contrast) was done within 25 min from 
symptom recognition (as recommended by the 
American Heart Association [AHA]/American Society 
of Anesthesiologists [ASA] guidelines) in only four 
patients (7.5%). Of the 53 patients, only 11 (26%) were 
eligible and received IVT within the first 4.5 h of symptom 
onset and 7 (17%) were eligible and underwent EVT. 
Fifteen patients (28%) had a delay in symptom recognition 
or treatment, as they were initially misdiagnosed. Mean 
Modified Rankin Scale at discharge was 2.37 (±2.16). 
Overall, 13% of the patients passed away during the 
hospital stay choosing to opt for comfort measures due 
to mounting medical complications, especially the extent 
of the infarcts.

Table 1: Baseline characteristics of the patients
Characteristics
Number of inpatient strokes (n) 53
Mean age±SD 69±13
Male sex, n (%) 26 (49)
Risk factors/medical comorbidities, n (%)

Hypertension 40 (71)
Diabetes mellitus 20 (38)
Coronary artery disease 27 (51)
Atrial fibrillation 45 (84)

Location of patients, n (%)
Emergency department 11 (21)
ICU 9 (17)
Postoperative/surgical ICU 5 (9)
Regular floors 28 (52)

Symptoms, n (%)
Unilateral arm or leg weakness 11 (22)
Dysarthria 14 (28)
Aphasia 14 (28)
Decreased level of consciousness 15 (29)
Vertigo 5 (10)
NIHSS (mean±SD) 10 (10)

Location of stroke, n (%)
Anterior circulation 38 (72)
Posterior circulation 10 (19)
Both anterior and posterior circulations 5 (9)

Treatment, n (%)
Intravenous tPA 11 (26)
Endovascular treatment 7 (17)

ICU: Intensive care unit, SD: Standard deviation, NIHSS: National Institutes of 
Health Stroke Scale, tPA: Tissue plasminogen activator



Kamal, et al.: In-hospital strokes; Symptom recognition and eligibility for treatment

198 Brain Circulation ‑ Volume 6, Issue 3, July‑September 2020

Table 2 compares the patients admitted to the ICU/ED 
versus patients admitted to the regular floors with 
respect to demographics, comorbidities, severity of 
stroke based on NIHSS, mean time of stroke symptom 
detection from last seen neurologically intact, and also 
treatment undertaken. The mean (±standard deviation) 
time in minutes from last known neurologically intact 
to symptom detection was significantly longer for floor 
patients compared to ICU/ED patients (194 [±149] min 
vs. 74 [±45] min, P = 0.0003). Patients admitted to the 
ICU/ED had more chance of being recognized earlier 
and being eligible for IVT or/and EVT compared to the 
patients admitted to the regular floors (44% vs. 25%, 
P = 0.14); however, the difference did not reach statistical 
significance.

Discussion

While overall inhospital strokes in our study had high 
rates of mortality and morbidity, ICU/ED patients had 
a significantly shorter time to stroke symptom detection 
from last known neurologically intact when compared to 
the regular floor patients. Furthermore, they had a trend 
toward a higher likelihood of being eligible for acute 
treatment compared to the regular floors, although the 
result did not reach statistical significance. This may have 
also led to higher rates of eligibility for IVT and/or EVT 
with possibility of better clinical outcomes.

It is well established that having specialized stroke 
inpatient care units leads to reduced mortality and also 
reduced length of stay.[11‑13] Our study also points along 
similar lines suggesting that units where nursing care is 
more critical care oriented with a better nurse‑to‑patient 
ratio such as ED and ICUs tend to lead to quicker stroke 
symptom recognition and higher eligibility for stroke 
treatment.[14,15] Our ICUs and ED are staffed with a 
2:1 patient‑to‑nurse ratio, whereas the regular floors 
have a 4–6:1. Besides specialized nursing care, the better 
nurse‑to‑patient ratio, which is usual for most ICUs and 
EDs compared to the regular floors,[16] would lead to more 
frequent checks and would portend to higher chances of 
early recognition of stroke symptoms. While the overall 
functional outcome in patients with AIS is dependent on 

a multitude of medical comorbidities and clinical factors, 
early symptom detection plays a significant role in the 
early initiation of treatment measures.

While sedation and various medical comorbid 
conditions[17] may have confounded an accurate 
neurological exam at times, thus leading to missed or late 
diagnosis of stroke, our data show significant delays in 
time of symptom recognition to head CT initiation in the 
majority of these patients (92.5%) which subsequently led 
to delays in appropriate treatment plans. This indicates 
continuing room for improving of overall systems of care 
for inpatients strokes.[18‑20]

Our study being a relatively small cohort with inherent 
limitations should be interpreted with caution. First, 
the results of our single‑center quality improvement 
study may naturally not be generalizable to the quality 
of care in other centers. Second, we cannot entirely keep 
out the confounding effect of other variables such as 
medical comorbidities, which likely also led to overall 
poor outcomes. Furthermore, decisions for not pursuing 
aggressive stroke treatments may also have stemmed 
from overall poor medical status and contraindications; 
thus, the outcomes cannot be reliably interpreted as 
solely being dependent on delayed treatments. Having 
no control group of patients with stroke occurring outside 
the hospital to compare the variables and quality of care 
was also a limitation to our study; however, the general 
standards of most comprehensive stroke centers can be 
considered benchmarks. The other major limitation of the 
study is the fact that no comparison can be done between 
the two groups in terms of the functional outcome, 
given the small sample size in each group, which makes 
multivariable regression analysis not feasible. Moreover, 
a low number of the total patients and patients per year 
make time trend analysis impractical.

Despite these limitations, our study demonstrated 
that better nurse‑to‑patient ratio and more knowledge 
about stroke symptoms among nursing staff may 
lead to quicker recognition of the neurological deficits 
among inpatient strokes. Further efforts toward higher 
quality neuro‑specific nursing education for nurses 

Table 2: Comparison of patient variables based on location
Measure Regular floor (n=28) ICU/ED (n=25) P
Characteristics

Age 69 64 0.62
HTN, n (%) 22 (80) 17 (71) 0.59
Diabetes mellitus, n (%) 8 (29) 12 (48) 0.72
Coronary artery disease, n (%) 13 (47) 14 (57) 0.57
NIHSS, mean±SD 15±7 13±9.85 0.68
Mean time from last known normal to symptom detection (min), mean±SD 194±149 74±45 0.0003
IVT/EVT treatment eligibility, n (%) 7 (25) 11 (44) 0.14

SD: Standard deviation, NIHSS: National Institutes of Health Stroke Scale, IVT: Intravenous thrombolysis, EVT: Endovascular treatment, ICU/ED: Intensive care 
unit/emergency department
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on regular floors, encouraging a low threshold for 
initiating stroke alerts, and streamlining inpatient stroke 
alert algorithms[21] are among the measures that might 
improve the quality of care in this group of patients. 
Sustaining the improvements will depend on the 
commitment of educating the new nursing staff members 
on the importance of timely stroke symptom recognition 
and the entire stroke care.

Conclusions

Significantly longer duration of the last known 
neurologically intact to symptom recognition among 
regular floor patients compared to the ICU/ED patients 
necessitates higher quality neuro‑specific nursing 
education for the nursing staff. Only a small number 
of patients with inhospital AIS received brain imaging 
within the time period suggested by the ASA/AHA 
guidelines (<25 min), which is a great opportunity for 
quality improvement efforts in the care of this group of 
patients.
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