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Abstract
In patients who undergo thrombectomy for acute ischemic stroke, the relationship between pre-admission antithrombotic 
(anticoagulation or antiplatelet) use and both radiographic and functional outcome is not well understood. We sought to 
explore the relationship between pre-admission antithrombotic use in patients who underwent thrombectomy for acute 
ischemic stroke at two medical centers in New York City between December 2018 and November 2020. Analyses were 
performed using analysis of variance and Pearson’s chi-squared tests. Of 234 patients in the analysis cohort, 65 (28%) were 
on anticoagulation, 64 (27%) were on antiplatelet, and 105 (45%) with no antithrombotic use pre-admission. 3-month Modi-
fied Rankin Scale (mRS) score of 3–6 was associated with pre-admission antithrombotic use (71% anticoagulation vs. 77% 
antiplatelet vs. 56% no antithrombotic, p = 0.04). There was no relationship between pre-admission antithrombotic use and 
Thrombolysis in Cerebral Iinfarction (TICI) score, post-procedure Alberta Stroke Program Early CT Score (ASPECTS) score, 
rate of hemorrhagic conversion, length of hospital admission, discharge NIH Stroke Scale (NIHSS), discharge mRS score, or 
mortality. When initial NIHSS score, post-procedure ASPECTS score, and age at admission were included in multivariate 
analysis, pre-admission antithrombotic use was still significantly associated with a 3-month mRS score of 3–6 (OR 2.36, 95% 
CI 1.03–5.54, p = 0.04). In this cohort of patients with acute ischemic stroke who underwent thrombectomy, pre-admission 
antithrombotic use was associated with 3-month mRS score, but no other measures of radiographic or functional outcome. 
Further research is needed on the relationship between use of specific anticoagulation or antiplatelet agents and outcome 
after acute ischemic stroke, but moreover, improve stroke prevention.
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Highlights

•	 In a cohort of 234 patients with acute ischemic stroke 
who underwent thrombectomy, 55% were on antithrom-
botic (anticoagulation or antiplatelet) pre-admission

•	 In patients with acute ischemic stroke who underwent 
thrombectomy, pre-admission antithrombotic use was not 
associated with TICI score, post-procedure ASPECTS 
score, hemorrhagic conversion, hospital length of stay, 
discharge NIHSS score, or discharge mRS score

•	 In patients with acute ischemic stroke who underwent 
thrombectomy, pre-admission antithrombotic use was 
associated with 3-month mRS score

•	 After thrombectomy for acute ischemic stroke, discharge 
antithrombotic use is not associated with 3-month func-
tional outcome or complications

•	 Further work is needed to elucidate the relationship 
between specific antithrombotic agents and outcome after 
thrombectomy for acute ischemic stroke
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Introduction

Although antithrombotics (anticoagulation and antiplate-
lets) are used for primary and secondary stroke prophy-
laxis, patients taking these medications can still have acute 
ischemic strokes. In a cross-sectional study of over 1000 
patients hospitalized with acute ischemic stroke, 40% 
were on antiplatelet pre-admission [1]. In a cohort of 534 
patients with known atrial fibrillation who presented with 
acute ischemic stroke, 23% were on anticoagulation pre-
admission [2]. In another large cross-sectional study of 
over 8000 patients hospitalized for acute ischemic stroke, 
13% were on anticoagulation pre-admission [3].

The relationship between pre-admission antithrom-
botic use and outcome after ischemic stroke is unclear. 
While some studies showed no association between pre-
admission antithrombotic use and clinical outcome [4–7], 
others demonstrated anticoagulation or antiplatelet use 
pre-admission was associated with improved outcome [2, 
3, 8–10]. Haeusler et al. found that patients with atrial 
fibrillation on pre-admission anticoagulation use had bet-
ter admission NIHSS scores, but did not have a lower 
mortality rate [2]. Meinel et al. found that pre-admission 
anticoagulation use was associated with lower admission 
NIHSS score and that use of direct oral anticoagulation 
(DOACs) was associated with better 3-month modified 
rankin scale (mRS) score compared with use of vitamin 
K antagonists or no anticoagulation [3]. Sanossian et al. 
found that pre-admission antiplatelet use was associated 
with a lower NIHSS score at presentation and a better 
discharge mRS score [9]. Würtz et  al. noted that dual 
antiplatelet use pre-admission decreased 30-day mortal-
ity after ischemic stroke [10]. Dowlatshahi et al. found 
that pre-admission aspirin or clopidogrel use was associ-
ated with lower stroke severity on admission using the 
Canadian Neurological Scale, but there was no relation-
ship between stroke severity on presentation and use of 
any other antiplatelets or anticoagulation [8]. Although no 
antiplatelets were associated with discharge outcome, pre-
admission warfarin use was associated with milder disabil-
ity on discharge, regardless of whether INR was < 2 or ≥ 2.

Of patients who undergo thrombectomy for acute 
ischemic stroke, 20–34% are on antiplatelets and 13–23% 
are on anticoagulation pre-admission [11–17]. Antithrom-
botics can alter clot composition, allowing for easier lysis, 
which could improve recanalization [7, 18, 19]. However, 
pre-admission antithrombotic use could worsen outcome 
after thrombectomy due to the increased risk for hemor-
rhagic conversion [20, 21]. Multiple studies have found 
that patients on pre-admission antiplatelet therapy have 
higher rates of successful recanalization with no increased 
risk of intracerebral hemorrhage (ICH) [11, 13]. While 

some studies have found no association between pre-
admission antiplatelet use and functional outcomes or 
mortality [11, 12], Huo et al. reported better 3-month mRS 
scores and lower risk of 3-month mortality in patients tak-
ing dual antiplatelets. [13] In studies on the impact of pre-
admission anticoagulation use in patients who underwent 
thrombectomy for acute ischemic stroke, some investi-
gators found no increased risk of ICH and no difference 
in 3-month mRS scores or mortality [15, 16]. However, 
Černík et al. found that pre-admission anticoagulation use 
was associated with worse 3-month mRS score despite 
faster recanalization time [17]. In a systematic review and 
meta-analysis, Liu et al. reported anticoagulation use pre-
admission was associated was lower likelihood of good 
functional outcome at 3-months after thrombectomy for 
acute ischemic stroke [22].

We hypothesized that pre-admission antithrombotic use 
would negatively affect functional outcomes in patients with 
acute ischemic stroke who underwent thrombectomy. As 
a secondary aim, we sought to determine the relationship 
between discharge antithrombotic use and both functional 
outcome and complications.

Methods

Patient identification and data collection

We performed a retrospective chart review of the “Get with 
the Guidelines” database at the Tisch and Brooklyn cam-
puses of NYU Langone Medical Center to identify patients 
who underwent thrombectomy for acute ischemic stroke 
between December 2018 and November 2020. Patients who 
underwent > 1 thrombectomies during this period were only 
included once. We abstracted data from our electronic medi-
cal record on sex, age, past medical history, pre-admission 
antithrombotic use, admission INR, SARS-CoV-2 poly-
merase chain reaction (PCR), intravenous tissue plasmi-
nogen activator (tPA) administration, clot location, time 
from last known well to groin puncture, hospital length of 
stay, and readmission within 3 months post-discharge. A 
board-certified neurologist determined initial and discharge 
NIHSS score, initial and post-procedure Alberta Stroke Pro-
gram Early CT Score (ASPECTS) score, and discharge and 
3-month mRS score. They also evaluated post-procedure 
imaging to assess for hemorrhagic conversion. An interven-
tional radiologist determined post-procedure Thrombolysis 
in Cerebral Infarct (TICI) score.

Data analysis

We evaluated the relationship between pre-admission 
antithrombotic use and demographics, radiographic and 
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functional outcome (TICI score, post-procedure ASPECTS 
score, discharge NIHSS score, discharge and 3-month mRS 
score, and discharge and 3-month mortality), hospital length 
of stay and hemorrhagic conversion. We performed this 
analysis comparing (1) patients on anticoagulation, anti-
platelet, and no antithrombotic and (2) patients on either 
antithrombotic and no antithrombotic. We also explored the 
relationship between discharge antithrombotic use, defined 
as treatment on discharge or within 3 months of discharge, 
and 3-month mRS score, 3-month mortality, readmission, 
ischemic stroke 3-months post-discharge, and bleeding 
3-months post-discharge. On analyses that compared patients 
on anticoagulation to patients on antiplatelet, patients on 
both anticoagulation and antiplatelet were only included 
in the anticoagulation group. mRS and ASPECTS scores 
were dichotomized (mRS 0–2 and 3–6 [23], ASPECTS ≥ 8 
and < 8 [24]).

We performed a multivariate analysis assessing the rela-
tionship between dichotomized 3-month mRS score and pre-
admission antithrombotic use which included initial NIHSS 
score, post-procedure ASPECTS score, and age at admis-
sion, given these are known to be related to functional out-
come after stroke [25, 26]. This analysis was performed on 
the entire cohort as well as on patients with anterior circu-
lation strokes only given that NIHSS and ASPECTS scores 
have less utility in posterior circulation strokes [27–30].

The study period overlapped with the height of the 
COVID-19 pandemic, so patients with a positive SARS-
CoV-2 PCR during their admission were excluded from 
analyses due to the risk of coagulopathy in patients with 
COVID-19 [31–34] (all patients admitted after March 2020 
were tested for COVID-19, and all patients who were not 
tested for COVID-19 were considered COVID-negative).

All analyses were performed using Welch’s two sample 
t-test, analysis of variance, Pearson’s chi-squared test, and 
logistical regression. All statistical analyses were completed 
using R Statistical Software (Foundation for Statistical Com-
puting, Vienna, Austria).

Permissions

This study was approved by the IRB. Consent was waived.

Results

Patient demographics

During the study period, 248 patients underwent thrombec-
tomy for acute ischemic stroke. Of these, 14 (6%) patients 
had a positive SARS-CoV-2 PCR, leaving 234 patients 
(median age 75 years, interquartile range (IQR) 61–84; 51% 
female, Table 1). Many patients in this cohort had conditions 

requiring antithrombotic use including atrial fibrillation 
(29%), coronary artery disease (CAD; 26%), prior ischemic 
stroke (20%), congestive heart failure (CHF; 16%), and deep 
vein thrombosis/pulmonary embolism (DVT/PE; 7%).

There were 65 (28%) patients with anticoagulation use 
pre-admission; 28 (43%) were on apixaban, 19 (29%) were 
on warfarin, 12 (18%) were on rivaroxaban, 4 (6%) were on 
enoxaparin or heparin, and 2 (3%) were on dabigatran. Of 
these, 21 (32%) were also taking antiplatelets. There were 64 
(27%) patients with only antiplatelet use pre-admission; 43 
(67%) were on only aspirin, 11 (17%) were on only plavix, 
and 10 (16%) were on both. There were 105 (45%) patients 
with no antithrombotic use pre-admission (Fig. 1).

There were significant differences between patients tak-
ing pre-admission anticoagulation, antiplatelet, and neither 
in age (75 (IQR 65–85) years-old vs 78 (IQR 71–84) years-
old vs 70 (IQR 54–78) years-old, p < 0.001), and rates of 
(1) atrial fibrillation (71% vs. 22% vs. 9%, p < 0.001), (2) 
CHF (26% vs. 19% vs. 9%, p = 0.01), (3) CAD (34% vs. 
41% vs. 12%, p < 0.001), (4) DVT/PE (17% vs. 6% vs. 1%, 
p < 0.001), and (5) ischemic stroke (29% vs. 23% vs. 12%, 
p = 0.02; Table 1).

Stroke characteristics

The median admission NIHSS score was 17 (IQR 10–23) 
and the median initial ASPECTS score was 9 (IQR 8–10). 
Admission NIHSS score and initial ASPECTS score did not 
significantly differ between patients based on antithrombotic 
use pre-admission. Most patients had a clot in the M1 or M2 
segment of the middle cerebral artery (MCA; 41% and 29%, 
respectively, Fig. 2). Antithrombotic use was associated with 
initial INR (median 1.2 (IQR 1.1–1.6)) anticoagulation use 
versus (1.1 (1.0–1.1)) antiplatelet use versus (1.0 (1.0–1.1) 
no antithrombotic use, p < 0.001). Intravenous tPA was given 
to 32% of patients prior to thrombectomy; tPA administra-
tion rate was lower for patients with anticoagulation use 
than for patients with antiplatelet use or no antithrombotic 
use pre-admission (9% vs. 31% vs. 46%, p < 0.001). The 
time from last known well to groin puncture was similar 
between the groups, with a median of 299 min (4 h and 
59 min; Table 1).

The relationship between pre‑admission 
antithrombotic use and outcome

There were 135 (58%) patients who had TICI 3 recanaliza-
tion and 50 (21%) who had TICI 2B recanalization. The 
median post-procedure ASPECTS score was 8 (IQR 5–9). 
There were 24 (11%) patients who had hemorrhagic con-
version. The median hospital length of stay was 7 days 
(IQR 4–12). At discharge, the median NIHSS score was 6 
(IQR 2–12) and there were 182 (78%) patients with a mRS 
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Table 1   Demographics

NIHSS NIH stroke scale, tPA tissue plasminogen activator, IQR interquartile range, TICI Thrombolysis in Cerebral Infarct, ASPECTS Alberta 
Stroke Program Early CT Scores, mRS modified rankin scale
Bolded p-values are statistically significant (p < 0.05)
a Patients who were on both anticoagulation and antiplatelet pre-admission are listed only in the anticoagulation group
b Data not available for 4 patients (1 in anticoagulation group, 1 in antiplatelet group, and 2 in none group)
c Data not available for 1 patient in antiplatelet group
d Data not available for 14 patients (4 in anticoagulation group, 4 in antiplatelet group, 6 in none group)

Parameter All patients (n = 234) Anticoagulation pre-
admissiona (n = 65)

Antiplatelet pre-
admissiona (n = 64)

None (n = 105) p-value

Female, n (%) 120 (51%) 33 (51%) 37 (58%) 50 (48%) 0.44
Age, median (IQR) 75 (61–84) 75 (65–85) 78 (71–84) 70 (54–78)  < 0.001
Past medical history, n (%)
 Atrial fibrillation 69 (29%) 46 (71%) 14 (22%) 9 (9%)  < 0.001
 Cancer 39 (17%) 16 (25%) 10 (16%) 13 (12%) 0.11
 Congestive heart failure 38 (16%) 17 (26%) 12 (19%) 9 (9%) 0.01
 Coronary artery disease 61 (26%) 22 (34%) 26 (41%) 13 (12%)  < 0.001
 Deep vein thrombosis/pulmonary embolism 16 (7%) 11 (17%) 4 (6%) 1 (1%)  < 0.001
 Stroke-hemorrhagic 11 (5%) 2 (3%) 4 (6%) 5 (5%) 0.7
 Stroke-ischemic 47 (20%) 19 (29%) 15 (23%) 13 (12%) 0.02

Initial NIHSS score, median (IQR) 17 (10–23) 17 (8–23) 16 (10–25) 18 (10–23) 0.99
Initial ASPECTS score, n (%)c 0.54
  < 8 40 (17%) 12 (18%) 8 (13%) 20 (19%)
  ≥ 8 193 (83%) 53 (82%) 55 (87%) 85 (81%)

Initial INR, median (IQR)b 1.1 (1.0–1.2) 1.2 (1.1–1.6) 1.1 (1.0–1.1) 1.0 (1.0–1.1)  < 0.001
Intravenous tPA, n (%) 74 (32%) 6 (9%) 20 (31%) 48 (46%)  < 0.001
Time from last known well to groin puncture 

(minutes), median (IQR)d
299 (145–660) 289 (136–572) 302 (136–782) 310 (172–583) 0.14

Fig. 1   Research cohort selection and pre-admission and discharge antithrombotic use
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score of 3–6. There were 34 patients (15%) who died prior 
to discharge; 30 (88%) had a do-not-resuscitate (DNR) 
order and 30 (88%) were made comfort care.

3-month mRS scores were available for 188 patients; 
51 (27%) with anticoagulation use, 52 (28%) with anti-
platelet use, and 85 (45%) with no antithrombotic use pre-
admission. Of these, 124 (66%) patients had mRS scores 
of 3–6. There were 17 patients who died between dis-
charge and 3-months post-discharge, so of the 188 patients 
with 3-month mRS scores, there were 51 (27%) who died 

between admission and 3-month post-discharge; 37 (73%) 
had a DNR order and 36 (51%) were made comfort care.

3-month mRS score of 3–6 was associated with pre-
admission antithrombotic use (71% anticoagulation versus 
77% antiplatelet versus 56% no antithrombotic, p = 0.04; 
74% antithrombotic versus 56% no antithrombotic, p = 0.02). 
There was no significant difference between other measures 
of radiographic and functional outcome including mortality 
(and mortality with code status of DNR or comfort care), 
hospital length of stay, or hemorrhagic conversion based on 
pre-admission antithrombotic use (Tables 2, 3).

Fig. 2   Clot location by pre-
admission antithrombotic use

Table 2   Univariate analysis of outcome based on pre-admission anticoagulation or antiplatelet use

Bolded p-values are statistically significant (p < 0.05)
a Patients who were on both anticoagulation and antiplatelet pre-admission are listed only in the anticoagulation group
b Data not available for 12 patients (3 in anticoagulation group, 2 in antiplatelet group, and 7 in none group)
c Data not available for 34 patients (10 in anticoagulation group, 11 in antiplatelet group, 13 in none group)
d Data not available for 11 patients (3 in anticoagulation group, 1 in antiplatelet group, and 7 in none group)
e Data not available for 46 patients (14 in anticoagulation group, 12 in antiplatelet group, and 20 in none group)

Parameter All patients (n = 234) Anticoagulation pre-
admissiona (n = 65)

Antiplatelet pre-
admissiona (n = 64)

None (n = 105) p-value

TICI score of 3, n (%) 135 (58%) 42 (65%) 37 (58%) 56 (53%) 0.35
Post-procedure ASPECTS score ≥ 8, n (%)d 116 (52%) 31 (50%) 38 (60%) 47 (48%) 0.29
Hemorrhagic conversion, n (%)b 24 (11%) 5 (8%) 9 (15%) 10 (10%) 0.50
Hospital length of stay (days), median (IQR) 7 (4–12) 7 (5–11) 8 (4–15) 5 (4–12) 0.51
Discharge NIHSS score, median (IQR)c 6 (2–12) 5 (2–13) 6 (2–11) 5 (1–11) 0.61
Discharge mRS score 3–6, n (%) 182 (78%) 54 (83%) 53 (83%) 75 (71%) 0.11
3-month mRS score 3–6, n (%)e 124 (66%) 36 (71%) 40 (77%) 48 (56%) 0.04
Discharge mortality 34 (15%) 10 (15%) 11 (17%) 13 (12%) 0.67
3-month mortalitye 51 (27%) 15 (29%) 17 (33%) 19 (22%) 0.38
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When initial NIHSS score, post-procedure ASPECTS 
score, and age at admission were included in multivari-
ate analysis, there were significant differences in 3-month 
mRS scores between patients on antithrombotics and those 
not (OR 2.36, 95% CI 1.03–5.54, p = 0.04); however, this 

relationship did not remain significant when only patients 
with anterior circulation strokes were included (p = 0.05). 
On multivariate analysis, there was no significant differ-
ence in 3-month mRS score between patients on antico-
agulation and those not on anticoagulation and patients 
on antiplatelets and those not on antiplatelets (Table 4).

Table 3   Univariate analysis 
of outcome based on pre-
admission antithrombotic use

Bolded p-values are statistically significant (p < 0.05)
a Data not available for 11 patients (4 in antithrombotic group and 7 in none group)
b Data not available for 12 patients (5 in antithrombotic group and 7 in none group)
c Data not available for 34 patients (21 in antithrombotic group 13 in none group)
d Data not available for 46 patients (26 in antithrombotic group and 20 in none group)

Parameter Antithrombotics pre-
admission (n = 129)

None (n = 105) p-value

TICI score of 3, n (%) 79 (61%) 56 (53%) 0.28
Post-procedure ASPECTS score ≥ 8, n (%)a 69 (55%) 47 (48%) 0.35
Hemorrhagic conversion, n (%)b 14 (11%) 10 (10%) 0.97
Hospital length of stay (days), median (IQR) 7 (5–13) 5 (4–12) 0.24
Discharge NIHSS score, median (IQR)c 6 (2–13) 5 (1–11) 0.61
Discharge mRS score 3–6, n (%) 107 (83%) 75 (71%) 0.05
3-month mRS score 3–6, n (%)d 76 (74%) 48 (56%) 0.02
Discharge mortality 21 (16%) 13 (12%) 0.51
3-month mortalityd 32 (31%) 19 (22%) 0.24

Table 4   Multivariate analysis 
of dichotomized 3-month mRS 
score based on pre-admission 
antithrombotic use

Odds ratios for ASPECTS and NIHSS scores are based on a 1-point increase
Bolded p-values are statistically significant (p < 0.05)
a 46 patients without 3-month mRS scores were excluded from analysis. An additional 10 patients without 
post-procedure ASPECTS score were excluded
b 39 patients without 3-month mRS scores were excluded from analysis. An additional 8 patients without 
post-procedure ASPECTS score were excluded

All patients (n = 178)a Patients with anterior circula-
tion strokes (n = 155)b

Predictors OR (95% CI) p-value OR (95% CI) p-value

Pre-admission anticoagulation or antiplatelet use
 Anticoagulation or antiplatelet use 2.36 (1.03–5.54) 0.04 2.40 (1.00–5.96) 0.05
 Initial NIHSS score 1.12 (1.06–1.19)  < 0.001 1.10 (1.03–1.17) 0.004
 Post-procedure ASPECTS score 0.84 (0.71–0.97) 0.02 0.78 (0.64–0.92) 0.007
 Age at admission 1.06 (1.03–1.08)  < 0.001 1.06 (1.03–1.10)  < 0.001

Pre-admission anticoagulation use
 Anticoagulation use 1.36 (0.56–3.44) 0.50 1.67 (0.66–4.47) 0.29
 Initial NIHSS score 1.12 (1.06–1.18)  < 0.001 1.10 (1.03–1.17) 0.004
 Post-procedure ASPECTS score 0.86 (0.73–0.99) 0.04 0.80 (0.66–0.94) 0.01
 Age at admission 1.06 (1.04–1.09)  < 0.001 1.07 (1.04–1.10)  < 0.001

Pre-admission antiplatelet use
 Antiplatelet use 1.92 (0.83–4.62) 0.14 1.57 (0.64–3.98) 0.33
 Initial NIHSS score 1.12 (1.06–1.19)  < 0.001 1.09 (1.03–1.17) 0.004
 Post-procedure ASPECTS score 0.84 (0.72–0.98) 0.03 0.79 (0.66–0.93) 0.01
 Age at admission 1.06 (1.03–1.09)  < 0.001 1.07 (1.04–1.10)  < 0.001
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The relationship between discharge antithrombotic 
use and outcome

Of the 200 patients discharged alive, three were not dis-
charged on antithrombotics (two were discharged to 
hospice and one had no indication for antithrombotic 
because their stroke was due to fungal endocarditis). Of 
the remaining 197 patients, 101 (51%) were discharged 
on anticoagulation; 74 (73%) of these patients were dis-
charged on both anticoagulation and antiplatelet (Fig. 1). 
Of these 101 patients, 48 (48%) were on anticoagulation 
pre-admission, 22 (22%) were on antiplatelet pre-admis-
sion, and 31 (31%) were on neither. Of the 96 patients 
discharged on antiplatelet, 7 (7%) were taking anticoagula-
tion, 29 (30%) were taking antiplatelet, and 60 (63%) were 
on neither pre-admission.

3-month mRS scores were available for 156 patients 
discharged alive; 74 (47%) were discharged on antico-
agulation, 79 (51%) were discharged on antiplatelet, and 
3 (2%) were discharged on no antithrombotic. Of the 74 
patients discharged on anticoagulation, 43 (58%) had a 
3-month mRS score of 3–6, and of the 79 patients dis-
charged on antiplatelet, 47 (59%) had a 3-month mRS 
score of 3–6 (Fig. 3).

There were 38 patients (19%) readmitted within 
3-months of discharge; 20 (53%) were on anticoagu-
lation and 18 (39%) were on antiplatelet at discharge. 
There was only one patient with ischemic stroke and one 
patient with bleeding in the 3-months post-discharge; 
both were discharged on anticoagulation. The other 36 
patients were readmitted for infections (15), cardiovas-
cular problems (9), gastrointestinal problems (3), social 

issues (2), additional stroke workup (2), recrudescence of 
stroke symptoms (1), deep vein thrombosis (1), metabolic 
derangement (1), respiratory symptoms (1), and orthope-
dic problems (1).

Discharge antithrombotic use was not associated with 
3-month mRS score, 3-month mortality, readmission rate, or 
ischemic stroke or bleeding in the 3-months post-discharge 
(Table 5).

Discussion

In this cohort of 234 patients who underwent thrombectomy 
for acute ischemic stroke, over half were on antithrombotics 
pre-admission, consistent with prior reported rates of antico-
agulation and antiplatelet use pre-admission in this popula-
tion [11–17]. Pre-admission antithrombotic use was associ-
ated with worse 3-month mRS scores even when controlling 
for initial NIHSS score, post-procedure ASPECTS score, 
and age at admission, but did not affect any other measure 
of radiographic or functional outcome. Additionally, there 
was no relationship between discharge antithrombotic use 
and functional outcome or complications.

This study adds to the existing literature on the rela-
tionship between pre-admission antithrombotic use and 
outcome after thrombectomy for ischemic stroke. To date, 
pre-admission antiplatelet use has been shown to be safe, 
with no increase in ICH, but with the exception of one study 
that demonstrated dual antiplatelet use was associated with 
improved 3-month functional outcome and mortality, most 
existing data do not suggest pre-admission antiplatelet 
use impacts functional outcome [11–13]. Pre-admission 

Fig. 3   3-month modified rankin 
scale score based on pre-admis-
sion and discharge antithrom-
botic use
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anticoagulation use has also been shown to be safe; how-
ever, some studies demonstrated worse functional outcomes 
in this population [15–17, 22]. Consistent with this liter-
ature, we found no increase in adverse events in patients 
on antithrombotics pre-admission. Further, we found pre-
admission antithrombotic use was associated with worse 
3-month mRS score, but no other measure of functional 
or radiographic outcomes. The worse post-discharge func-
tional outcome in patients on antithrombotics pre-admission 
may stem from differences in baseline characteristics in this 
population, including older age, more comorbidities, and 
higher rates of atrial fibrillation, which have been indepen-
dently associated with worse outcomes [22]. Distinct from 
prior studies, we grouped all patients on anticoagulation and 
all patients on antiplatelets together regardless of specific 
therapies within these classes [5, 16, 19]. In addition, while 
other studies focused only on anticoagulation or antiplate-
let therapy, our analyses included both cohorts of patients 
[11–17]. Additionally, most analyses on pre-admission anti-
coagulation use compared patients taking anticoagulation 
pre-admission to patients not taking anticoagulation, the lat-
ter of which included both patients taking antiplatelet and 
patients taking neither [15–17]. Similarly, some studies on 
antiplatelet use pre-admission did not exclude patients tak-
ing anticoagulation [12, 14]. Some of the existing studies 
on the relationship between pre-admission anticoagulation 
and antiplatelet use and outcome after thrombectomy for 
ischemic stroke also excluded important cohorts of patients, 
such as those with prior severe disability, fatal malignancy, 
uncompensated hypertension, renal failure, recent prior 
stroke, posterior circulation strokes, or those who were 
given intravenous tPA or intra-arterial thrombolysis. [12, 
13, 15–17]

Our findings also add to the existing literature on the rela-
tionship between secondary stroke prophylaxis on discharge 

and both functional outcome and complications. We found 
that 19% of patients were readmitted within 3-months of 
discharge, consistent with prior estimates [35, 36]. We 
noted no association between discharge anticoagulation or 
antiplatelet use and readmission. This is consistent with the 
findings reported by Won Han et al., in which no association 
between outcomes and secondary stroke prophylaxis were 
found during a 90-day period [36]. However, the efficacy 
of secondary stroke prophylaxis is evident in larger stud-
ies over longer time periods. A large meta-analysis found a 
reduction in vascular events of 37 per 1000 among patients 
with history of transient ischemic attack (TIA) or stroke on 
antiplatelet compared to controls [37]. Similarly, a meta-
regression analysis of eleven randomized control trials of 
secondary stroke prevention found aspirin reduced risk of 
stroke by 15% [38]. Aspirin has thus been designated a Class 
1 therapy to prevent future strokes after TIA or ischemic 
stroke [39]. There is also evidence for anticoagulation use 
for secondary prophylaxis in patients with non-valvular 
atrial fibrillation. In the European Atrial Fibrillation Trial 
(EAFT), warfarin reduced the annual risk of stroke from 12 
to 4%, and reduced the primary composite outcome (vascu-
lar death, myocardial infarction, stroke, or systemic embo-
lism, HR 0.53; 95% CI 0.36–0.79) [40]. Thus, while we did 
not find benefits of secondary prophylaxis to outcomes over 
a 3-month period, meta-analyses and studies looking over 
longer timescales have found anticoagulation and antiplatelet 
use to be efficacious.

There are some limitations to this study. The cohort only 
includes patients from one city and is relatively small. Data 
were collected retrospectively. The follow-up timeframe to 
assess outcome was only 3-months, and 3-month mRS score 
was not available for all patients. Readmission data was only 
available for our hospital system. We did not evaluate the 
relationship between use of individual antithrombotic agents 

Table 5   Univariate analysis of outcome based on discharge anticoagulation or antiplatelet use

Bolded p-values are statistically significant (p < 0.05)
a There were 200 patients discharged alive
b Patients who were discharged on both anticoagulation and antiplatelet are listed only in the anticoagulation group. There were three patients 
who were not discharged on either therapy
c Data not available for 44 patients (27 in anticoagulation group and 17 in antiplatelet group)
d One patient who was discharged on apixaban was readmitted with an ischemic stroke and found to have lung cancer
e One patient who was discharged on apixaban and aspirin was readmitted with a gastrointestinal bleed due to rectal ulcers

Parameter All patients 
(n = 200)a

Anticoagulation at 
dischargeb (n = 101)

Antiplatelet at 
dischargeb (n = 96)

p-value

3-month mRS score 3–6, n (%)c 92 (59%) 43 (58%) 47 (59%) 1
Readmission within 3 months post-discharge, n (%) 38 (19%) 20 (20%) 18 (19%) 0.97
Ischemic stroke 3-months post-discharge, n (%) 1 (0.5%) 1d (1%) 0 (0%) 1
Bleeding 3-months post-discharge, n (%) 1 (0.5%) 1e (1%) 0 (0%) 1
3-month mortalityc 19 (12%) 8 (11%) 9 (11%) 1
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and outcome. In addition, comorbidities that necessitate 
treatment with antithrombotics, such as atrial fibrillation, 
CAD, CHF, ischemic stroke, and DVT, were significantly 
associated with antithombotic use and could themselves 
potentially confound or mediate the relationship between 
antithrombotic therapy and outcomes. While all patients who 
tested positive for COVID-19 were excluded from analysis, 
it is possible that some patients included in our cohort who 
were not tested prior to April 2020 had COVID-19.

Conclusion

Despite antithrombotic use, patients can have acute ischemic 
strokes necessitating treatment with thrombectomy. Our 
findings demonstrate that in patients who underwent 
thrombectomy for acute ischemic stroke, (1) pre-admission 
antithrombotic use is associated with worse 3-month mRS 
score, but no other measures of radiographic or functional 
outcome; and (2) discharge antithrombotic use is not asso-
ciated with 3-month functional outcome or complications. 
Further research is needed on the relationship between use 
of specific anticoagulation or antiplatelets and outcome 
after acute ischemic stroke, but moreover, improve stroke 
prevention.
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