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Abstract: Statin withdrawal is associated with deleterious outcome on

stroke patients. Whether risk changes over time, depends on concomi-

tant treatment of intravenous thrombolysis, or both remains to be

clarified. We assessed the influence of statin withdrawal within 3 weeks

while initiated in acute phase (72 hours) among patients receiving

intravenous thrombolysis.

This was a monocentered retrospective observational study enrol-

ling intravenous thrombolytic stroke patients from June 2009 to May

2014. Consecutive patients were distinguished into 3 groups according

to the initiation and withdrawal of statin: the reference group (not

received statin in 72 hours after stroke onset); the continued group

(initiated statin therapy in 72 hours and continued for at least 3 weeks);

the withdrawal group (initiated statin in 72 hours and discontinued

within 3 weeks). All reasons for cessation were recorded. The effects of

statin withdrawal on short-, mid-, and long-term outcomes were eval-

uated as neurologic improvement (NIH Stroke Scale [NIHSS] score

improvement �4 from baseline or later NIHSS¼ 0), death or poor

outcome (modified Rankin Scale [mRS] �4), and favorable outcome

(mRS �2). We further evaluate statin withdrawal effects in cardioem-

bolic stroke patients for these outcomes.

Among 443 IVT patients enrolled, 367 were included in the final

study population. There were 88, 188, and 91 patients in the reference,

continued, and withdrawal groups, respectively. Multivariable logistic

regression showed that statin withdrawal compared with the reference

was related to a lower possibility of long-term favorable outcome

(OR¼ 0.45, 95% CI [0.22, 0.90], P¼ 0.024). Compared with the

continued group, the adjusted OR of statin withdrawal was 0.40

(95% CI [0.22, 0.72], P¼ 0.002) and 2.52 (95% CI [1.34, 4.75],

P¼ 0.004) for long-term favorable and poor/death outcomes, respect-

ively. Also, results were similar for cardioembolic stroke patients
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thrombolysis, statin withdrawal within 3 weeks initiating in 72 hours

may have a harmful effect on the long-term neurologic outcome, even in

cardioembolic stroke patients.

(Medicine 94(17):e779)

Abbreviations: CI = confidence interval, DWI = diffusion-

weighted imaging, INR = international normalized ratio, mRS =

modified Rankin Scale, NIHSS = NIH stroke scale, OR = odds

ratio, OTT = onset to intravenous thrombolytic treatment, rt-PA =

recombinant tissue plasminogen activator, sICH = symptomatic

intracerebral hemorrhage.

INTRODUCTION

S tatins (3-hydroxyl-3-methylglutary coenzyme A reductase
inhibitors) have clearly presented benefits by accumulating

body of evidences for reducing the risk of primary and sec-
ondary strokes. In addition to their cholesterol-lowering effect,
statins have also been proved to provide a pleiotropic non-
cholesterol-dependent effects so as to reduce mortality and
improve both short- and long-term outcomes in stroke
patients.1,2 In clinical practice, statin therapy before and during
stroke hospitalization was likely to lead to a good discharge
outcome.3 Specially, statin withdrawal in acute stroke phase
with prior statin treatment was found to be associated with an
increased risk of dependency at 90 days, indicating that a
rebound phenomenon may exist with statin cessation.4

Limited research about the combination of thrombolysis
and statin therapy so far showed controversial results. A latest
meta-analysis revealed that among thrombolytic patients, pre-
stroke use of statin was associated with neither good outcome
nor death at 90 days.5 However, another large-scale retrospec-
tive study, the THRombolysis and Statins (THRaST) study,
showed that statin use in the acute phase of stroke after
intravenous thrombolysis may improve neurologic outcome
and decrease the mortality at 90 days.6 Noteworthy, the adher-
ence of statin therapy after discharge was poorly assessed in
these studies.

Considering the increasing application of intravenous rt-
PA and statins, it is especially crucial to clarify whether the
noncompliance of statin therapy after the acute phase will affect
the neurological outcome of thrombolytic stroke patients. This
current study is thus designed to investigate the impact of statin
withdrawal within 3 weeks on the outcome of the thrombolytic
patients who received statins in the acute phase.

MATERIALS AND METHODS
ctive monocenter study based on data
tinuously collected from June 2009 to
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May 2014. We then consecutively enrolled patients who had a
diagnosis of acute ischemic stroke confirmed by diffusion-
weighted imaging (DWI) or computer tomography perfusion
imaging after informed consent; received intravenous recom-
binant tissue-type plasminogen activator (rt-PA), and intrave-
nous rt-PA (alteplase 0.9 mg/kg up to a maximum of 90 mg) was
used with 10% of the total dosage as a bolus and the rest over 1
hour. No patient received antithrombotic agents within 24 hours
after rt-PA infusion.

Thrombolysis exclusion criteria were according to the Safe
Implementation of Thrombolysis in Stroke-Monitoring Study
(SITS-MOST) protocol,7 except for the 80-year age limit, onset
to intravenous thrombolytic treatment (OTT) time for IV rt-PA
from 3 to 4.5 hours from symptom onset, history of stroke and
concomitant diabetes, and aggressive management (intravenous
medication) to reduce blood pressure (systolic blood pressure
�185 mm Hg or diastolic blood pressure �110 mm Hg) before
intravenous rt-PA. The exclusion criteria for our statin with-
drawal study were the same, besides prior use of statin, meta-
static neoplasms, surgery such as craniectomy or mechanic
embolectomy, dead or palliative care in 72 hours, follow-up
uncompleted, and baseline modified Rankin Score (mRS) >2.

Patients were divided into 3 groups: the reference group
(not received statin within 72 hours after stroke onset); the
continued group (initiated statin within 72 hours after stroke
onset and continued for at least 3 weeks); the withdrawal group
(initiated statin within 72 hours after stroke onset but discon-
tinued in 3 weeks). The selection of statin administration doses
and types was at the discretion of the charged physician.
Patients were treated in a primary stroke unit following the
guidelines of the Study Group for Neurologic Diseases of the
Chinese Medical Association. Standardized rehabilitation and
physical therapy were applied when the patients were stable.
Stroke subtype was classified as large-artery atherosclerosis,
cardioembolism, small-vessel occlusion, other determined
etiology, and undetermined etiology.8

All patients were followed up and assessed by phone or in
clinic at 7 day, 1 , and 3 months after the onset including the
statin regimen condition and the neurologic evaluation. All
neuroimaging evaluation and neurofunction assessments were
acquired prospectively by trained investigators who were
blinded to the group assignments. In case of statin withdrawal,
patients were asked to provide the dates of cessation as well as
the reason.

Clinical Characteristics of the Patients
Clinical characteristics of the patients included demo-

graphic findings; medical history such as history of atrial
fibrillation, coronary heart disease, congestive heart failure,
hypertension, diabetes mellitus, dyslipidemia, previous stroke
or TIA, and smoker; onset-to-treatment time for intravenous rt-
PA; medication prior to admission, which indicated the anti-
platelet therapy; thrombolysis-related information including
onset-to-treatment time, NIHSS on admission, dosage of rt-
PA, and incidence of symptomatic intracerebral hemorrhage
(sICH). The sICH was defined as local or remote parenchymal
hematoma type 2 on the image scan obtained 24 to 36 hours
after treatment, with NIHSS score increase of �4 points from
baseline or the lowest value in the first 24 hours or leading to
death7; baseline information including baseline international

Tong et al
normalized ratio (INR), baseline blood glucose, systolic blood
pressure, diastolic blood pressure, and creatinine, lipid profile
within 48 hours after admission which consisted of total
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cholesterol, low-density lipoprotein-cholesterol (LDL-C), and
high-density lipoprotein-cholesterol (HDL-C); etiology of
stroke; time to withdraw statin for the withdrawal group;
modified Rankin Score at 3 months; dosage and type of statin
administrated during 3 weeks after the stroke onset.

Outcomes
Our safety end point was poor/death outcome (mRS�4) at

3 months. The efficacy end points were NIHSS improvement
�4 in 7 days and 1 month and favorable outcome (mRS �2) at
3 months.

Statistical Analysis
Mean with standard deviation, medians with interquartile

range, and percentages were used to describe the distribution of
continuous and categorical variables, respectively. Baseline
characteristics were compared among the reference, continued,
and withdrawal groups by Fisher exact test for categorical
variables, analysis of variance (ANOVA), and Kruskal–Wallis
1-way analysis for continuous variables. We evaluated the effect
of statin withdrawal by calculating odds ratio (OR) with 2-sided
95% confidence interval (CI) for each end point. Variables with
a probability value <0.1 in univariate analysis were determined
unbalanced clinical characteristics. All the unbalanced clinical
characteristics and established predictors (age, OTT time, base-
line NIHSS score) were then enrolled in multivariate logistic
regression analysis. To further determine the difference between
statin withdrawal and continuous use, we then compared each
end point by comparing the withdrawal group with the con-
tinued group. Finally, to identify this effect in cardioembolic
stroke patients, we performed multivariate analysis to test each
end point in this subtype of stroke. Statistical significance was
set at P< 0.05. All statistical analyses were performed using the
Statistical Package for Social Sciences v 17.0 for Windows
(SPSS, Chicago, IL).

RESULTS
A total of 443 patients were consecutively enrolled and

received IVT during the period, among whom 76 patients were
excluded (Figure 1). Finally, of the remaining 367 patients who
were enrolled in the current study, 88 (24.0%) were in the
reference group, 188 (51.2%) patients in the continued group,
and 91 (24.8%) patients in the withdrawal group. In patients
who received statins in 72 hours, the statin type and dose were
atorvastatin 10 to 20 mg/day in 109 (58.0%) statin-continued
patients and in 54 (59.3%) statin-withdrawal patients, atorvas-
tatin 40 to 80 mg/day in 62 (33.0%) statin-continued patients
and in 29 (31.9%) statin-withdrawal patients, simvastatin 20 to
40 mg/day in 4 (2.1%) statin-continued patients and in 3 (3.3%)
statin-withdrawal patients, rosuvastatin 10 to 20 mg/day in 13
(6.9%) statin-continued patients and in 4 (4.4%) statin-with-
drawal patients, pravastatin 20 mg in 1 (1.1%) statin-withdrawal
patients. There was no significant distributional difference
between the continued and withdrawal groups (Figure 2).
The duration for statin treatment in the withdrawal group
was 13.2� 5.7 days. Reasons for withdrawal of statin included
bad compliance, cardioembolic as stroke subtype, discovery of
hemorrhagic transformation after intravenous thrombolysis,
presentation of side effect of statin, concerns of physicians

Medicine � Volume 94, Number 17, May 2015
about cerebral hemorrhage risk related to a rather low level of
LDL-C, and unclarified reasons. Some patients discontinued
statin therapy for 1 or more aforementioned reasons (Figure 1).
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Table 1 showed the clinical characteristics of the reference,
continued, and withdrawal groups. Baseline NIHSS was higher
in the reference group than the other 2 groups. Atrial fibrillation
and cardioembolic stroke were more frequent in the reference

FIGURE 1. Study profile of patients’ inclusion and exclusion. LDL
group, whereas higher frequency of large-artery atherosclerosis
in the continued and withdrawal groups. The reference group
also tended to have a lipid profile with lower total cholesterol,

FIGURE 2. Statin regimen in continued and withdrawal groups.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
lower LDL-C, and higher HDL-C level, as well as a lower
incidence to smoke.

The outcomes for short-, mid-, and long-term outcomes are
shown in Table 2. The favorable outcome demonstrated a
smaller probability to reach in the withdrawal group
(OR¼ 0.45, 95% CI [0.22, 0.90], P¼ 0.024).

Additionally, the same deleterious effect of statin with-
drawal was disclosed by comparing with the continued group in
Table 3. Statin withdrawal was associated with an OR of 0.40
(95% CI [0.22, 0.72], P¼ 0.002) for 3-month favorable out-
come and an OR of 2.52 (95% CI [1.34, 4.75], P¼ 0.004) for 3-
month poor outcome or death.

Finally, we focused on the cardioembolic stroke subtype
and found the difference of outcomes between the continued
and withdrawal groups. As Table 4 exhibits, after adjusting the
influences of age, baseline NIHSS, atrial fibrillation, LDL-C,
HDL-C, total cholesterol, and smoking by multivariate logistic
regression, favorable outcome defined as mRS �2 at 3 months
was unlikely to emerge in the withdrawal group compared with
the continued group (OR 0.35, 95% CI [0.14, 0.89], P¼ 0.027).
Meanwhile, patients who withdrew statin therapy within 3
weeks were more likely to degenerate a poor outcome or death
at 3 months (OR¼ 3.62, 95% CI [1.37, 9.62], P¼ 0.010).

DISCUSSION

low-density lipoprotein cholesterol.
The current study reveals that for patients receiving intra-
venous thrombolysis, statin withdrawal within 3 weeks when
initiated in the acute phase (72 hours) was associated with a
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TABLE 1. Baseline Clinical Characteristics in Patients Initiated Statin Within 72 Hours

Reference Group
(n¼ 88)

Continued Group
(n¼ 188)

Withdrawal Group
(n¼ 91) P Value

Demographics
Age, y 72 (58, 77) 67 (58, 78) 70 (57, 78) 0.591
Men, n (%) 54 (61.4) 121 (64.4) 58 (63.7) 0.890

Medical history
Atrial fibrillation, n (%) 53 (60.2) 59 (31.4) 42 (46.2) <0.001

�

Previous stroke or TIA, n (%) 15 (17.0) 41 (21.8) 11 (12.1) 0.143
Coronary heart disease, n (%) 9 (10.2) 27 (14.4) 12 (13.2) 0.678
Congestive heart failure, n (%) 15 (17.0) 21 (11.2) 14 (15.4) 0.329
Hypertension, n (%) 52 (59.1) 130 (69.1) 62 (68.1) 0.247
Dyslipidemia, n (%) 24 (27.3) 104 (55.3) 43 (47.3) <0.001

�

Diabetes mellitus, n (%) 14 (15.9) 44 (23.4) 21 (23.1) 0.343
Smoker n (%) 17 (19.3) 69 (36.7) 36 (39.6) 0.004

�

Medication prior to admission
Antiplatelet, n (%) 11 (12.5) 32 (16.5) 12 (13.2) 0.663
Thrombolysis-related information
OTT, min 240� 97.0 227� 97.2 242� 84.1 0.326
Baseline NIHSS 14 (10, 18) 7 (4, 14) 10 (6, 15) <0.001

�

sICH, n (%) 3 (3.4) 3 (1.6) 2 (2.2) 0.517
Baseline laboratory results

Baseline INR, % 1.05� 0.11 1.04� 0.11 1.06� 0.14 0.566
Baseline blood glucose, mg/dL 136� 44.1 136� 49.8 140� 49.9 0.735
Systolic blood pressure, mm Hg 151� 24.4 156� 22.0 156� 27.4 0.297
Diastolic blood pressure, mm Hg 86.0� 14.5 86.1� 13.7 86.4� 16.7 0.984
Creatinine, mmol/L 73.8� 17.5 72.1� 18.1 75.3� 21.6 0.403

Lipid profile
Total cholesterol, mg/dL 4.17� 0.95 4.59� 1.08 4.60� 1.16 0.007

�

LDL-C, mg/dL 2.38� 0.77 2.83� 0.85 2.81� 0.93 <0.001
�

HDL-C, mg/dL 1.42� 0.33 1.23� 0.53 1.30� 0.33 0.005
�

Etiology
Cardioembolism, n (%) 59 (67.0) 64 (34.0) 45 (49.5) <0.001

�

Large artery atherosclerosis, n (%) 18 (20.5) 77 (41.0) 30 (33.0) 0.003
�

Small-vessel occlusion, n (%) 4 (4.5) 16 (8.5) 7 (7.7) 0.563
Other determined etiology, n (%) 0 (0.0) 6 (3.2) 2 (2.2) 0.327
Undetermined etiology, n (%) 7 (8.0) 25 (13.3) 7 (7.7) 0.264

CHD¼ coronary heart disease, DBP¼ diastolic blood pressure, HDL-C¼ high-density lipoprotein cholesterol, INR¼ international normalized
ratio, LDL-C¼ low-density lipoprotein cholesterol, NIHSS¼NIH Stroke Scale, OTT¼ onset to intravenous thrombolytic treatment, SBP¼ systolic
blood pressure, sICH¼ symptomatic intracerebral hemorrhage, TIA¼ transient ischemic attack.�

Results are expressed as number (%), mean� standard deviation, or median with interquartile range.

TABLE 2. Unadjusted and Adjusted OR and P Value of Death or Poor Outcome and Favorable Outcome in Patients Who Initiated
Statin in 72 Hours With or Without Statin Withdrawal Comparing to the Reference Group

Unadjusted OR and P Value Adjusted OR and P Value

Continued Withdrawal Continued Withdrawal

7 days improve 0.65 (0.39, 1.11) P¼ 0.118 0.53 (0.29, 0.97) P¼ 0.049
�

1.07 (0.58, 1.97) P¼ 0.836 0.75 (0.39, 1.44) P¼ 0.387
1 month improve 0.88 (0.50, 1.55) P¼ 0.776 0.80 (0.42, 1.53) P¼ 0.517 1.35 (0.70, 2.62) P¼ 0.368 1.08 (0.54, 2.16) P¼ 0.834

3 months outcome
Favorable

outcome
2.47 (1.46, 4.16) P¼ 0.001

�
0.86 (0.48, 1.54) P¼ 0.655 1.14 (0.61, 2.16) P¼ 0.680 0.45 (0.22, 0.90) P¼ 0.024

�

Death/poor
outcome

0.33 (0.19, 0.59) P< 0.001
�

0.95 (0.52, 1.74) P¼ 0.878 0.65 (0.33, 1.29) P¼ 0.218 1.66 (0.82, 3.38) P¼ 0.161

�
Adjusted by age, baseline NIHSS, atrial fibrillation, OTT, LDL-C, HDL-C, total cholesterol, and smoker. OR¼ odds ratio.

Tong et al Medicine � Volume 94, Number 17, May 2015
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TABLE 3. Univariate and Multivariate Analysis: Short-Term and Long-Term Effect of Statin Withdrawal Comparing to the
Continued Group

Statin Use in the Acute Phase Unadjusted Analysis Adjusted Analysis

Continued
(n¼ 188)

Withdrawal
(n¼ 91)

OR
(95% CI) P Value

OR
(95% CI) P Value

7 days improve 105/188 (55.9) 46/91 (50.5) 0.81 (0.49, 1.34) 0.443 0.63 (0.36, 1.10) 0.101
1 month improve 132/188 (70.2) 62/91 (68.1) 0.91 (0.53, 1.56) 0.782 0.70 (0.39, 1.27) 0.239
3 months effect

Favorable outcome 132/188 (70.2) 41/91 (45.1) 0.35 (0.21, 0.58) <0.001
�

0.40 (0.22, 0.72) 0.002
�

Poor outcome/death 31/188 (16.5) 33/91 (36.3) 2.88 (1.62, 5.12) <0.001
�

2.52 (1.34, 4.75) 0.004
�

hole
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lower possibility to reach a long-term favorable outcome at 3
months in comparison with statin continuation. Furthermore,
this negative correlation with favorable outcome was also
shown when compared with those without initiation of statin
in 72 hours.

The current study assesses the effect of statin withdrawal
during after-discharge period in patients receiving intravenous
thrombolysis, which has been rarely evaluated in previous
studies.4,6,9 Our findings that discontinuation of statin therapy
within 3 weeks was associated with a worsened long-term
outcome, rather than short- or mid-term outcomes, are in line
with studies in cardiovascular diseases.10–12 Given the pro-
longed deleterious effect of statin withdrawal, this result may be
partly explained by the ‘‘rebound phenomenon.’’ As exper-
imental models and clinical trials suggested, the benefits of
previous statin therapy can be rapidly lost and result in a
worsened outcome if statin was abruptly discontinued.4,10,13,14

Mechanisms underneath these findings were partially eluci-
dated. To start with, statin discontinuation can suppress the
endothelial nitric oxide (eNO) production, which was resulted
from the increased activation of Rho guanosine triphosphatase
protein, leading to the impairment of vascular homeostasis.13

Moreover, acute withdrawal of statin upregulated angiotensin II
type1 (AT1) receptor in smooth muscle cells and exacerbated
vascular dysfunction.15 Secondly, cessation of statin tended to

�
Adjusted by age, baseline NIHSS score, LDL-C, HDL-C, total c

OR¼ odds ratio.
untie the massive inflammatory response after stroke, which not
only led to prolonged reelevated hs-CRP and interleukin-6,16,17

but also induced inhibition of angiogenic and reparative

TABLE 4. Univariate and Multivariate Analysis of Cardioembolic
Patients Who Initiated Statin in 72 Hours With or Without Statin

Groups

Continued
(n¼ 64)

Withdrawal
(n¼ 45) (

7 days improve 46 (71.9) 28 (62.2) 0.65
1 month improve 53 (82.8) 33 (73.3) 0.57

3 months effect
Favorable outcome 42 (65.6) 20 (44.4) 0.42
Death/poor outcome 11 (17.2) 18 (40.0) 3.21

�
Adjusted by age, baseline NIHSS, OTT, LDL-C, HDL-C, total cholest

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
signaling on monocyte.18 Finally, in experimental models,
discontinuation of statin was also assumed to reduce synapto-
genesis as well as angiogenesis,1,19 which as a result haltered
the cerebral endogenous recovery after stroke.20

A challenging finding in our study is that even in cardi-
oembolic thrombolytic patients, withdrawal of statin therapy
within 3 weeks was also correlated to a worse long-term out-
come than the continued counterparts. Previous studies have
suggested that the inflammatory response after ischemic stroke
was irrespective of stroke subtypes, and cardioembolic subtype
was even reported with higher level of interleukin-6, interleu-
kin-1b, and tumor necrosis factor-a.21 Another possible expla-
nation involved may be addressed as the comorbidity of
atherosclerosis in cardioembolic patients.22 It is true since
the comorbidity found in our study is nearly 50%, which
was confirmed by vascular imaging such as vascular ultrasono-
graphy, computed tomography angiography, and magnetic
resonance angiography. However, in this case we believe that
the endogenous cerebral recovery independent with the athero-
sclerosis in these patients was more likely to be affected.

Importantly, statin has been demonstrated to have effects
on the fibrinolysis and coagulation system by increasing the
expression of t-PA and inhibiting the expression of plasminogen
activator inhibitor type-1 (PAI-1),23 as well as by inhibiting
platelet aggregation.24 Although concerning about increasing of

sterol, atrial fibrillation, OTT, and smoker. CI¼ confidence interval,
transferred hematoma induced by combination of rt-PA and
statins used to obstacle the clinical application, it is proved
by numerous evidence that statin therapy is safe combined with

Stroke Patients: Short-, Mid-, and Long-Term Outcomes of
Withdrawal

Univariate Adjusted P Value

OR
95% CI) P Value

OR
(95% CI) P Value

(0.29, 1.45) 0.305 0.62 (0.25, 1.49) 0.276
(0.23, 1.44) 0.244 0.56 (0.21, 1.53) 0.257

(0.19, 0.92) 0.032
�

0.35 (0.14, 0.89) 0.027
�

(1.33, 7.76) 0.015
�

3.62 (1.37, 9.62) 0.010
�

erol, and smoker. CI¼ confidence interval, OR¼ odds ratio.
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rt-PA.6,9,25 In fact, it was reported that thrombolysis with
exogenous rt-PA may lead to a delayed massive activation of
coagulation factors and fibrin formation within the acute phase.
For ischemic stroke patients, these rt-PA–induced blood
abnormalities may lead to recurrent stroke after thrombolysis
due to endogenous tPA inhibition.26 In this context, it is not
surprising to find studies revealing that statin discontinuation
not only ended the beneficial antithrombus impact but also
promoted microthrombolus reform as well as inhibited collat-
eral circulation.27,28

In a real-world setting, statin withdrawal now happens
commonly rather after discharge than in-hospital for variant
reasons.27,29 In the current study, we were able to assess the time
and reasons to discontinue statin therapy as well as stroke
subtype and detailed statin regimen. In this way, we further
identified confounding factors responsible for statin withdra-
wal. Not surprisingly, patient compliance or cohesiveness
seemed a critical factor to validate professional advices from
doctors, but unfortunately, it was also usually neglected. Along
with this, other researches also suggested home- and com-
munity-based education and rehabilitation were critical for a
long-term outcome for patients who suffered cerebrovascular
accident.30 Noteworthy though, in the present analysis of the
withdrawal reasons, the bad compliance was not the dominant
reason, while the unclear, subjective, and invalid discretion of
physician and community physician seemed pivotal. Therefore,
our findings may highlight the importance of health care
providers’ perspectives.

We are aware of several limitations of this study. First of all,
it was not a randomized controlled trial, thus inevitably there were
several intergroup imbalances which may be related to unfavor-
able outcome after intravenous thrombolysis. High baseline
NIHSS score and cardioembolic stroke subtype were more
frequent in the withdrawal group than the continued group, which
reflected that patients with higher severity of stroke tended to
discontinue statin therapy. According to this, we tried to address
these imbalances by adjusted multivariate analysis to diminish
these imbalances. In addition, individuals in the withdrawal group
may also result in a worse outcome due to lack of care for their
own health which cannot be evaluated in our study.

In conclusion, our findings supported that statin initiated in
the acute phase among thrombolytic stroke patients should not
be interrupted within 3 weeks, even among patients with
cardioembolic stroke. Large-scale trials with detailed observa-
tional data are necessary to reveal the long-term effect of statin
for thrombolytic patients.
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