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Abstract

Background: To investigate whether endovascular therapy (EVT) was one of the factors influencing the incidence of early neurological dete-
rioration (END) in patients with acute ischemic stroke (AIS) as compared with intravenous thrombolysis alone.
Methods: This study was based on our single-center's database that included information on stroke patients hospitalised between January 2012
and September 2015. A total of 220 patients who underwent EVT after IV rt-PA, EVTor IV rt-PA alone. To reduce the lack of randomization, we
conducted a propensity score analysis using the SPSS custom dialog. After matching was completed, the 2 groups (with END versus non-END)
were compared between matched groups. Variables with a p value � 0.1 by univariate analysis were candidates for inclusion in logistic
regression analysis.
Results: Of 220 acute ischemic strokes attended, 213 patients were included (62.0%, 23.0% and 15.0% with circulation occlusion in the anterior,
posterior and both branches, respectively). END was detected in 68 patients (31.9%). Multivariable analysis showed that END was positively
associated with glucose level (OR, 1.40; 95%CI, 1.10e1.79; p ¼ 0.007), uric acid level (OR, 1.01; 95% CI, 1.00e1.02; p ¼ 0.026) and treatment
methods (EVT: OR, 3.87; 95% CI, 1.32e11.35; p ¼ 0.014). However, there was significant difference in baseline data (NIHSS and INR)
between EVT group and non-EVT group.
Conclusion: Our findings suggest that hyperglycemia, hyperuricemia and EVT may be independently associated with END in AIS, even after
controlling for possible confound factors. Further studies are warranted to confirm these results.
Copyright © 2018, the Chinese Medical Association. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Ischemic stroke (IS) takes no prisoners, which was the first
leading cause of death and a major cause of long-term
disability in many developing countries, especially China.1

Intravenous thrombolysis (IVT) for patients presenting up to
4.5 h after symptom onset has been considered as the key step
to reduce the risk of severe disability and mortality.2 Unfor-
tunately, <5% of acute ischemic stroke (AIS) patients received
intravenous recombinant tissue-type plasminogen activator (rt-
PA) in China mainly because most of stroke patients missed
the proper time of treatment.3 Furthermore, recanalization
rates following intravenous rt-PA are low especially for oc-
clusions of acute intracranial large vessels or large clots
(�8 mm).4 With the adventure of new treatment strategy in
AIS, Endovascular therapy (EVT) has been proven to be an
advantage of a higher recanalization and better functional
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outcome in anterior circulation stroke patients treated up to 6 h
after symptom onset,5 whose benefits were further confirmed
by four other randomized clinical trials, such as ESCAPE,
EXTEND-IA, SWIFT PRIME and REVASCAT.6e9

Early neurological deterioration (END) in the acute phase
of IS usually leads to a marked increase in disability and
mortality rates, after reperfusion treatment due to diverse
mechanisms.10 Previous studies have shown that the predictors
of END were as follows: diabetes,11 hyperglycemia, neuro-
logical functional deficits at admission,12 systolic BP,13

fibrinogen,14 and a delay until treatment.15 Nevertheless,
studies on the influence of different treatments in END have
been quite rare. Therefore, the aim of this retrospective study
was to evaluate whether EVT was one of the factors influ-
encing the incidence of END in patients with AIS as compared
with intravenous thrombolysis alone.

2. Methods

2.1. Study subjects

This retrospective single center case study was designed to
analyze the risk factors of END in patients with AIS in our
stroke center, which provides neurological care to the popu-
lation of Southeast China. Exclusion criteria comprised (1)
renal or hepatic disease, unstable angina, ventricular aneu-
rysm, myocardial infarction, heart failure, malignant disease,
vascular malformations, aneurysm, hemorrhagic stroke and
brain surgery; (2) patients with a previous history of carotid
endarterectomy or carotid artery stenting; (3) patients with
other causes & undetermined causes. All eligible patients
within 4.5 h after symptom onset were intravenously admin-
istered with rt-PA (0.9 mg/kg) and then immediately trans-
ferred to the digital subtraction angiography (DSA) room for
repeating imaging. Additional EVT was performed in the pa-
tients according to the following criteria: catheter-accessible
persistent occlusion of internal carotid artery (ICA), M1 of
the middle cerebral artery (MCA) on follow-up DSA after rt-
PA therapy. EVT alone was carried out in patients with an
occlusion in the proximal anterior or posterior circulation that
could be treated between 4.5 and 8 h or 4.5e24 h, respectively,
after symptom onset.

A total of 220 subjects were enrolled from the consecutive
patients who underwent EVT after IV rt-PA, EVT or IV rt-PA
alone in our center between January 2012 and September
2015. According to the different treatment methods, patients
were divided into two groups: EVT group (EVT plus IV rt-PA,
or EVT alone) and rt-PA group (IV rt-PA alone). They were
thoroughly investigated for demographics and baseline clinical
characteristics. The prevalence of certain cardiovascular risk
factors identified at the baseline has been previously
described.16 Neurological deficits were estimated using the
National Institutes of Health Stroke Scale (NIHSS) score by
two neurologists, who were blind of DSA images and baseline
clinical characteristics. In the presence of inconsistent scores,
a consensus was reached via discussion. The study protocol
was approved by the Ethical Committee of our center. The

authors of this study did not interact with the participants in
any way. Moreover, authors had no access to information that
could identify individual participants during or after data
collection.

2.2. Definition of END

In this study, We defined END as an increment of NIHSS
score �2 points within 72 h 1e3 times a day after admission
according to a previous recommended definition; this was a
restrictive criterion less influenced by subjective observation,
enabling differentiation from the late deterioration mostly due
to systemic complications such as aspiration pneumonia or to
stroke recurrence.17

2.3. Statistical analysis

Statistical analysis was performed using SPSS software,
version 18.0 (SPSS Inc., Chicago, IL). To reduce the lack of
randomization, we conducted a propensity score analysis
using the SPSS custom dialog. Before matching, comparisons
were performed using independent sample t tests,
KruskaleWallis tests, ManneWhitney U tests, or analysis of
variance for normal distributed continuous variables, and the
chiesquare test or fisher's exact test for categorical variables,
as appropriate. Then, the propensity score was developed by
using a logistic regression model in which the following var-
iables were entered: Total cholesterol (TC), high-density li-
poprotein (HDL), low-density lipoprotein (LDL),
homocysteine, uric acid. After estimation of the propensity
score, we matched participants using a simple 1:4 nearest
neighbor matching. After matching is completed, the 2 groups
(with END versus non-END) were compared between
matched groups. Variables with a p value � 0.1 by univariate
analysis were candidates for inclusion in logistic regression
analysis. A selection process was used to develop the final
multivariable model, and adjusted odds ratios (ORs) and 95%
confidence intervals (CIs) were calculated as estimates of
relative risk. Moreover, baseline patient characteristics be-
tween IV rt-PA group and EVT group were assessed with
logistic regression. A two-tailed p value < 0.05 was consid-
ered statistically significant.

3. Results

3.1. Patient characteristics

Between January 1 2012 and September 31 2015, among
220 patients with AIS, 7 patients with incomplete clinical
data were excluded from this study, 189 patients underwent
IV rt-PA for AIS, and other 24 (11.3%) were treated with
EVT. Finally, a total of 213 patients were enrolled into the
study: 132 (62.0%), 49 (23.0%) and 32 (15.0%) with circu-
lation occlusion in the anterior, posterior and both branches,
respectively. The median time from symptom onset to
treatment was 3.3 h (interquartile range [IQR] 1.9). 68 of 213
subjects (31.9%) had END, 145 of which served as non-END
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