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INTRODUCTION

Approximately 2.2-17% of ischemic strokes occur in patients 
who are hospitalized for other reasons.1 Despite having nu-
merous stroke risk factors, hospitalized patients are often in-
eligible to receive intravenous alteplase due to contraindica-
tions such as active use of anticoagulation, blood dyscrasias, 
coagulopathy, and recent major surgery or trauma.1,2 Approx-
imately 70% of patients who presented with in-hospital hos-
pital stroke were ineligible to receive alteplase due to these 
aforementioned (or other) contraindications or a delay in 

stroke discovery.3 Therefore, in-hospital strokes are associat-
ed with overall worse outcomes.4 Paradoxically, studies have 
also shown that alteplase-treated in-hospital strokes have a 
longer time interval between symptom onset and treatment 
than those who present to the emergency room with commu-
nity-onset stroke.5 Additionally, in-hospital treated patients 
had lower rates of favorable outcomes than community-on-
set patients.6,7 Mechanical thrombectomy in acute ischemic 
stroke is a treatment option for patients with large vessel oc-
clusion, including those otherwise ineligible for alteplase.8 
Essentially, in-hospital patients with a contraindication to 
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 Abstract
Objective— Patients with in-hospital stroke often have contraindications to intravenous alteplase(1), (2).  
Mechanical thrombectomy is a treatment option, even for patients otherwise ineligible for intravenous alteplase. We 
compare outcomes between mechanical thrombectomy performed in patients with strokes that occurred in-hospital 
versus community-onset strokes.
Methods— This is an Institutional Review Board-approved, retrospective cross-sectional study analyzing patients 
who underwent thrombectomy for acute ischemic stroke with large vessel occlusion between January 2012 and 
November 2017 at Tampa General Hospital. We performed logistic regression analysis to compare the outcomes 
between patients with in-hospital stroke and community-onset stroke after adjusting for potential confounders.
Results— A total of 334 patients received mechanical thrombectomy for acute ischemic stroke: 13.2% were in-hos-
pital and 86.8% were community-onset.  Patients who presented with strokes that occurred in-hospital were signifi-
cantly younger (mean age 60.7 vs. 70.4 years; p<0.001). In-hospital stroke treated with mechanical thrombectomy 
had lower pretreatment with intravenous alteplase (14% vs. 34%; p=0.006). Patients with in-hospital stroke had a 
significantly shorter time interval between symptom recognition and groin puncture (p=0.039). Also, in-hospital 
stroke patients had significantly higher rates of favorable outcomes at discharge as measured by the modified Rankin 
scale 0–3 (52% vs. 32%; p=0.009) and continued to have favorable outcomes (adjusted odds ratios =4.832; 95% Cl, 
(1.207-19.348); P=0.026) after adjustment for age and National Institute of Health Stroke Scale which were felt to 
be potential confounders.
Conclusions— Compared with patients with community-onset stroke, patients with in-hospital stroke who 
underwent thrombectomy had higher rates of favorable outcomes at discharge.
Search Terms— All Cerebrovascular disease/Stroke, Outcome research, All Clinical Neurology.
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disposition, and disability as measured by the modified 
Rankin Scale were extracted from the database. Data absent 
from the registry was obtained by reviewing the patient’s 
electronic medical record.

Case Selection

We identified 351 patients who received thrombectomy 
during this timeframe at our hospital through the registry. 
After exclusion of patients <18 years of age, those with in-
accessible/incomplete patient charts, those who received an 
angiogram for reasons other than thrombectomy and those 
with a prior known large vessel occlusion, we were left with 
334 patients who met our study criteria (Figure 1).

Statistical Analysis

Descriptive statistics for patient demographics, clinical char-
acteristics, stroke location, symptoms recognition to groin 
puncture time, discharge disposition, and disability as mea-
sured by the modified Rankin Scale are presented as mean 
(standard deviation) for continuous variables and counts (per-
centages) for categorical variables. We identified differences 
between patients with community-onset stroke and those with 
in-hospital stroke using t-tests for continuous variables and 
chi-square tests for categorical variables. We performed lo-
gistic regression analysis to compare the outcomes between 
patients with strokes that occurred in the hospital versus the 
community after adjusting for potential confounders. Results 
are presented as adjusted odds ratios (AOR) and correspond-
ing 95% confidence intervals (95% CI). Statistical signifi-
cance was defined as a p-value of <0.05. All analyses were 
conducted using the SAS System (Version 9.4, SAS Institute 
Inc, Cary, NC).

alteplase may benefit from thrombectomy. Therefore, we 
compared the outcomes of in-hospital strokes with commu-
nity-onset strokes in patients with large vessel occlusion who 
underwent thrombectomy at our hospital.

METHODS

We performed an Institutional Review Board-approved, ret-
rospective cross-sectional study on thrombectomy patients 
at our large, tertiary comprehensive stroke center for acute 
ischemic stroke between January 2012 and November 2017. 
Outcomes were determined by the modified Rankin Scale at 
discharge, which measures patient level of disability with 
higher scores indicating greater disability.9,10 A score from 
0-3 was considered as a favorable outcome and conversely a 
score from 4-6 was considered an unfavorable outcome. We 
considered 0-3 a favorable outcome as it reflects the patient’s 
ability to remain independent/ walk without the assistance of 
another individual.11

Data Source

We obtained our initial patient population from “Get with the 
Guidelines” database from Tampa General Hospital, a 1,018-
bed tertiary care center and the primary academic teaching 
facility for the University of South Florida Morsani College 
of Medicine. The American Heart Association / American 
Stroke Association developed the database to help improve 
stroke care nationwide by encouraging and monitoring hos-
pitals’ adherence to their most recent and updated national 
guidelines for optimal care in stroke and heart disease.12 Vari-
ables including patient demographics, vascular risk factors, 
stroke location, symptom recognition time, groin puncture 
time, symptom recognition to groin puncture time, discharge 

FIGURE 1: Flowsheet of patient selection.

Patients receiveing  
Mechanical Thrombectomy  

Jan 2012 to Nov 2017 
(n=351)

Excluded:

•	 Age < 18 years (n=3)

•	 Inaccessible/incomplete patient chart 
(n=3)

•	 Patients who underwent cerebral 
angiogram for reasons others than 
Mechanical Thrombectomy(n=8)

•	 Patients with prior known large vessel 
occlusion (n=3)

Patients available for analysis: 
(n=334)

Community-Onset stroke patients who received 
Mechanical Thrombectomy 

(n=290)

In-Hospital stroke patients who received  
Mechanical Thrombectomy 

(n=44)
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Data Availability

The de-identified data for the current study is available from 
the corresponding author on reasonable request until 5 years 
after the close of the study (2024).

Results

Of the 334 ischemic stroke patients who received mechanical 
thrombectomy for acute large vessel occlusion, 290 (87%) 
presented with community-onset stroke, and 44 (13%) with 
in-hospital strokes (Figure 1). Clinical and demographic data 
for these patients are shown in (Table 1). The mean age of the 
study population was 69.1 years, and 51% were men.

Patients who presented as in-hospital stroke were younger; 
mean age for community-onset patients was 70.4 versus 60.7 
years for those that presented in-hospital (p<0.001). There 
was no significant difference in gender between the two 
groups (p = 0.652).  In-hospital stroke patients were more 
likely to have a history of coronary artery disease (48% ver-
sus 25%; p = 0.003) and cigarette smoking (32% versus 16%; 

p = 0.032) but lower rates of atrial fibrillation (20% versus 
42%; p = 0.005). In both cohorts, most occlusions occurred 
in the anterior circulation (in-hospital stroke 95%, commu-
nity-onset stroke 91%) (Table 1). In-hospital stroke patients 
had lower National Institute of Health Stroke Scale score, 
indicating less severe (stroke-related) neurologic deficits (p 
= 0.007). In-hospital stroke also had significantly lower al-
teplase use than community-onset stroke patients (14% ver-
sus 34%; p = 0.006). 

Patients with in-hospital strokes had a significantly short-
er thrombectomy treatment time (symptom recognition to 
groin puncture time), compared with community patients (p= 
0.039).  Favorable outcomes at discharge (modified Rankin 
Scale 0-3) occurred more frequently for in-hospital patients 
than community patients (52% versus 32%; p=0.009) (Table 
2). The distribution of modified Rankin Scale scores for the 
two groups are presented in (Figure 2). After adjustment for 
age and National Institute of Health Stroke Scale, in-hospi-
tal stroke patients had higher rates of a favorable outcome at 
discharge (AOR=4.832; 95% Cl, (1.207-19.348); P= 0.026).

DISCUSSION

We found that patients with in-hospital stroke were signifi-
cantly younger than those with community-onset stroke. This 
observation is distinct from previous studies that had not 
identified much difference in age between the two groups.5,6  
Patients with in-hospital stroke in our study had significantly 
lower National Institute of Health Stroke Scale scores than 
those with stroke from the community. A previous study re-
ported that the patients with stroke that occurred in-hospital 
had higher National Institute of Health Stroke Score scores, 
with a mean value of 9.5 versus 7.0 for community-on-
set stroke patients.1 Another study found that patients with 

TABLE 1: Characteristics of Patients with In-Hospital Stroke and 
Community-Onset Strokes.

Community 
Onset Stroke 

patients 
(n=290)

In-Hospi-
tal Stroke 
patients 
(n=25)

Total 
(n=334) P value

Age, Mean(SD) 70.4 (15.3) 60.7 (17.7) 69.1(15.9) <0.001

Gender, % 0.652

Men 51 48 51

Women 49 52 49

Admission NIHSS score, 
Mean (SD)a 17.1 (6.4) 14.4(5.4) 16.7(6.3) 0.007

Site of occlusion, % 0.704

Internal carotid artery 17 25 18

Middle cerebral artery 73 68 73

Posterior cerebral artery 1 0 1

Vertebral artery 1 0 1

Basilar artery 7 5 6

Anterior cerebral artery 1 2 1

Cigaretter smoking, %b 16 32 19 0.032

Coronary artery disease, %c 25 48 19 0.003

Atrial fibrillation, %d 42 20 40 0.005

Hypertension, % 71 77 72 0.391

Diabetes mellitus, % 25 32 26 0.323

Dyslipidemia, %e 37 39 37 0.911

a Data available on 333 patients.

b Data available on 328 patients.

c Data available on 329 patients.

d Data available on 332 patients.

e Data available on 330 patients.

Abbreviations used:

N number

SD Standard Deviation

NIHSS National Institute of Health Stroke Scale

% percent

TABLE 2: Outcome of Patients with In-Hospital Stroke and Com-
munity-Onset Strokes.

Community Onset 
Stroke patients 

(n=290)

In-Hospital 
Stroke patients 

(n=25)
P value

mRS at discharge, mean (SD) 30.9(1.6) 3.5(1.8) 0.162

mRS at discharge, n (%) 0.009

0-3 93(32) 23(52)

4-6 197(68) 21(48)

TICI Score, n (%)a 0.807

0-2 112(39) 16(36)

3 174(60) 27(61)

Thrombectomy treatment time 
(minutes), mean (SD)b 277.3 (184.1) 215.0 (169.5) 0.039

Alteplase administered, n (%) 100 (34) 6 (14) 0.006

a Data available on 329 patients.

b Data available on 331 patients.

Abbreviations used:

SD Standard Deviation

% percent

mRS modified Rankin Scale

TICI Thrombolysis in Cerebral Infarction. Thrombectomy treatment time is defined as 
symptom recognition to groin puncture time
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in-hospital strokes had a higher average National Institute 
of Health Stroke Score of 9 versus 4 in patients with com-
munity-onset strokes.13 We postulate that the lower Nation-
al Institute of Health Stroke Score in patients with strokes 
in-hospital is because our study is limited to those presenting 
with large vessel occlusion who were candidates for mechan-
ical thrombectomy. We also found that patients with in-hos-
pital stroke were significantly less likely to receive alteplase, 
which is consistent with previous studies.5,6 The lower utili-
zation is related to multiple contraindications to alteplase in 
hospitalized patients, as mentioned earlier.1,2    

The thrombectomy treatment time in our study was signifi-
cantly lower for in-hospital patients than for community-on-
set stroke patients. We found no difference in the thrombol-
ysis in cerebral infarction score between the two groups. 
Interestingly, however, patients with strokes that occurred 
in-hospital had less disability as measured by an increased 
favorable outcome of modified Rankin Scale 0-3 compared 
to community-onset stroke. After adjustment for age and 
National Institutes of Health Stroke Scale scores, in-hospital 
patients had higher rates of a favorable outcome at discharge.  
We postulate that the higher rates of favorable outcomes in 
these patients is secondary to a smaller time interval to groin 
puncture.14 

A study by Moradiya et al. utilizing the Nationwide Inpa-
tient Sample from 2005-2010 reported that patients with 
in-hospital strokes had higher rates of unfavorable discharge 
outcomes (compared with patients with community-onset 
stroke) among those treated with thrombolysis as well as the 
endovascular therapy group.6 Another study by Caparros et al. 
published in 2017 did not identify any differences in outcome 
in patients with stroke that occurred in-hospital that were 
treated with intravenous thrombolysis or mechanical throm-

bectomy (compared with patients with community-onset 
stroke); however, patients with in-hospital stroke had shorter 
time interval between symptom onset and groin puncture.15 
An analysis of stroke registry data from the National Taiwan 
University Hospital found no difference in rates of favorable 
outcomes between patients with stroke that occurred in-hos-
pital or the community receiving thrombectomy. However, 
patients with in-hospital stroke had a shorter time interval be-
tween symptom onset and groin puncture.16 The faster treat-
ment time observed in patients with in-hospital stroke may be 
a result of increased training of hospital staff, strict adherence 
to national guidelines, stroke database-incentivized hospitals, 
and routine protocolization for quickly identifying and treat-
ing patients with in-hospital stroke vis-a-vis “code stroke.”

The primary limitation of this study is that data is derived 
from a single center and thus may not be generalizable to 
institutions without similar protocols. Our institution has 
well-designed and vetted protocols with multiple interdis-
ciplinary stakeholder involvement (neurology, emergency 
medicine, critical care medicine, nursing, pharmacy staff, and 
others), which helps streamline care for hospitalized patients 
who develop acute stroke symptoms. If a new stroke is rec-
ognized, a “code gold” can be activated by any staff member 
on any floor of the hospital at any time immediately. Once the 
code is activated, the neurology team will arrive at the bed-
side as fast as possible, and the scanner is quickly cleared for 
urgent brain imaging. A pharmacist is on standby to calculate 
the weight-based dose and mix alteplase if needed.

CONCLUSION
In conclusion, patients with in-hospital stroke had a signifi-
cantly shorter time interval between symptom onset and groin 
puncture time. Subsequently, the rates of favorable outcomes 

FIGURE 2: Distribution of modified Rankin Scale grades at discharge.
Abbreviations used:

mRS modified Rankin Scale
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were significantly higher in patients with in-hospital stroke 
than those with community-onset stroke.
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