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SUMMARY

OBJECTIVE: The aim of this study was to analyze the effect of tirofiban on new cerebral microhemorrhage after mechanical thrombectomy
in patients with acute ischemic stroke.

METHODS: In total, 203 patients with acute ischemic stroke treated by mechanical thrombectomy in our department of neurology were
enrolled as the research objects. The patients were divided into two groups: the patients who used tirofiban within 24 h after surgery
were assigned to the study group (78 subjects), while patients who did not use tirofiban were assigned to the conventional group (125
subjects). Magnetic resonance imaging was used to detect new-onset cerebral microbleeds in patients with stroke after surgery. The
National Institute of Health Stroke Scale, modified ranking scale, and activity of daily living scale were used to assess the prognosis of
patients, and the general data and the occurrence of adverse effects between two groups were compared to comprehensively evaluate
the efficacy and safety of tirofiban.

RESULTS: The proportion of atrial fibrillation in the research group was significantly lower than that in the conventional group. The
research group had a much lower rate of new-onset cerebral microbleeds than the conventional group (p<0.001). There was no significant
difference in the proportion of adverse reactions between the two groups (p>0.05).

CONCLUSION: The application of tirofiban in mechanical thrombectomy of patients with acute ischemic stroke has high safety, effectively
reduces the occurrence of new cerebral microhemorrhage, and provides a guarantee for patient safety.
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INTRODUCTION

Acute cerebral infarction often leads to neurological impair-
ment in patients. It is one of the common critical illnesses in
the emergency department of hospitals and has a high inci-
dence'? Intravascular mechanical thrombectomy is widely used
in clinical practice due to the gradual extension of the “time
window” and higher opening rate. However, due to mechanical

damage to the vascular endothelium, etc., platelet activation

will be formed after thrombosis occurs. One of the import-
ant links of mechanical thrombectomy treatment is how to
quickly and effectively inhibit excessive platelet activation for
such patients®. To reduce the risk of occlusion, tirofiban can
be injected intravenously during and after the operation. It is
reported that tirofiban, a highly selective, fast-acting non-pep-
tide glycoprotein IIb/IIIa (Gp IIb/IIla) platelet receptor antag-
onist, could reversibly block the specific binding of platelets
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to fibrinogen ligands and directly inhibit platelet aggregation.
Tirofiban is not immunogenic, so it also does not activate com-
plement to damage platelets. The antiplatelet effects would
readily be apparent after five min of intravenous infusion, and
the bleeding time would normalize 4 h after discontinuation®’.

A tiny intracerebral hemorrhage that cannot be detected
by conventional computed tomography (CT) is called cerebral
microbleeds (CMBs). It will occur in the acute phase of patients
with acute ischemic stroke, and the incidence rate is higher than
symptomatic intracranial hemorrhage. Studies have confirmed
that patients with ischemic stroke with new-onset CMBs are
more susceptible to symptomatic intracranial hemorrhage, which
indicate that CMBs may be one of the risk factors for symptom-
atic intracranial hemorrhage®. Researches” have shown that the
use of tirofiban in patients with acute ischemic stroke does not
increase the risk index of symptomatic intracranial hemorrhage
in the acute phase. However, a few studies have been carried out
to clarify the specific application safety of tirofiban on CMBs in
patients with acute ischemic stroke. Therefore, we conducted a
prospective case-control study to analyze the impact of tirofiban
on new CMBs after mechanical thrombectomy in patients with
acute ischemic stroke and related risk factors.

METHODS

General information

In total, 203 patients with acute ischemic stroke treated in the
Department of Neurology in our hospital from January 2017
to December 2020 were enrolled in this study as the research
objects. The patients were grouped according to the use of tiro-
fiban within 24 h after operation. The patients who used tiro-
fiban and those who did not use tirofiban were divided into
the research group and the conventional group, respectively.
The number of patients in the above two groups was 78 and
125, respectively.

The inclusion criteria were as follows:

(1) age older than 16 years;

(2) patients with acute ischemic stroke were treated with
mechanical thrombectomy;

(3) occlusion of the intracranial segment of the internal
carotid artery, the M1 or M2 segment of the middle
cerebral artery, and the front Al segment of the brain
to cause infarction;

(4) the National Institute of Health Stroke Scale (NIHSS)
score was 6 points or above;

(5) the Diffusion-Weighted Imaging-Alberta Stroke Program
Early Computed Tomography Score (DWI-ASPECT)
26 points; and

(6) informed consent signed by patients or their agents.

The exclusion criteria were as follows:

(1) the modified rankin scale (mRS) 23 points before the
onset of the disease and

(2) head CT detection showed changes in cerebral hem-
orrhage or early cerebral infarction with low density
or higher than one-third of one hemisphere and other

obvious early cerebral infarction changes.

Mechanical thrombectomy method

The specific operation of the mechanical thrombectomy
method is as follows. The whole cerebral angiography is per-
formed on the patient. If the result of the angiography shows
that there is no recanalization of the responsible artery, the
micro-guide wire and micro-catheter are passed through the
guide catheter to the distal end of the thrombus. The Solitaire™
FR blood flow reconstruction device produced by Medtronic,
Minneapolis, MN, USA is used to repeatedly deliver to the
distal end of the thrombus to open and retract it to the out-
side of the body to remove the whole or divided thrombus,
and the above whole process can be repeated. After the oper-
ation is completed, the opening of the occluded artery is con-
firmed. The above operation is repeated until the occluded
artery is opened, but the number of repetitions should be
controlled within five times. During the treatment activities,
the patient’s vital signs, consciousness, limb activities, etc.,
should be closely monitored. If bleeding occurs, the opera-
tion must be stopped immediately. Attention should be paid
to the patients in order to reduce the adverse reactions after
the operation. The enrolled cases are admitted to the stroke
unit, and those with the severe illness must be admitted to
the intensive care unit, and all patients will undergo rehabil-
itation training after their illness is stable”®.

Use of medication
If there is a high risk of reocclusion such as permanent stent
implantation and large vessel stenosis during the treatment,
the treatment will start during the operation. The specifica-
tion of tirofiban (National Medicine Standard: H20041165)
manufactured by the Chinese pharmaceutical company Yuanda
Pharmaceutical is 100 ml. Later, it is changed to a maintenance
dose 0of 0.12 kg'-h* for 24 h (if there is no bleeding symptom
during the 18-h reexamination, then give aspirin 300 mg and
clopidogrel 75 mg, and bridging with tirofiban for 6 h). For
patients in the conventional group who did not use tirofiban
during the treatment process, they were treated with oral anti-
platelets (aspirin/clopidogrel) when there was no bleeding on
the head CT after 24 h (aspirin 100 mg and clopidogrel 75

mg once a day)”'°.
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Magnetic resonance imaging
examination of cerebral microbleeds
Notably, 24 h after completing the above operations, the
patients are reexamined with CT or MRI. All patients in the
group are examined on the head susceptibility-weighted imag-
ing (SWI) within 48 h after the onset of the disease and 8 days
after admission. SW1I usually can detect minor bleeding after
48 h. Therefore, SWI examination within 48 h of onset can
confirm old CMBs, but SWI examination at about eight days
after onset can observe the condition of new CMBs. Four imag-
ing specialists read the SWI images and analyze whether they

are new images of microbleeds''.

Observation indicators

General information
General information, such as age, sex, history of smoking,
history of drinking, history of atrial fibrillation routine blood,
urine routine, blood lipids, fasting blood glucose, and other
laboratory test indicators of the patients after admission, were
collected and retrospectively analyzed.

Clinical indicators

(1) Use NIHSS to assess the patient’s stroke status before
and 7, 14, and 28 days after treatment. The lower the
score indicated the less severe the condition.

(2) Use mRS to evaluate the prognosis of the enrolled
patients on 7, 14, and 28 days after treatment. The
lower the score indicated the better the prognosis.

(3) The activity of daily living (ADL) scale (Barthel Index)
was assessed on 7, 14, and 28 days after treatment and
divided into two categories: satisfactory (Barthel Index
295 points) and dissatisfaction (Barthel Index <95

points) index.

Safety indicators
To study the occurrence of adverse effects, the number of bleed-
ing events three months after discharge should be followed up,
according to the bleeding grading standard of the reported
infarction-related artery-opening strategy:
(1) severe life-threatening bleeding;
(2) if there is moderate bleeding, blood transfusion is
needed; and
(3) slight bleeding such as bleeding gums, ecchymoses under
the skin, etc., and whether there are any allergic reactions.

Statistical methods
In this study, SPSS 20.0 statistical software was used to
perform the statistical analysis of the data. The count data

were expressed as %. The data between groups are com-
pared and analyzed with the %? test or the Fisher’s exact
test. The measurement data were expressed as meantstan-
dard deviation (SD). The two groups of measurement data
were compared using the r-test. p<0.05 was considered

statistically significant.

RESULTS

The general data between the two groups
The general data between the two groups were shown in
Table 1. After detailed comparison, the proportion of atrial
fibrillation in the research group was lower than that in
the conventional group, the difference was statistically sig-
nificant (p<0.05). However, the remaining clinical indi-
cators were not a significant difference between the two
groups (p>0.05).

Comparison of new-onset cerebral
microbleeds in each group
The new-onset CMB rates of the two groups are shown
in Table 1. After surgery, the number of new-onset CMBs
in the research group and the conventional group was 12
and 56, accounting for 15.38 and 44.80% in each group,
respectively. The research group had a much lower rate of
new-onset CMBs than the conventional group (y*=18.656,
p<0.001), and there was a significant difference in the
data between the groups, and the difference was statisti-

cal significance.

Comparison of National Institute of
Health Stroke Scale, activity of daily
living, and modified ranking scale
scores between the two groups
The NIHSS, ADL, and mRS scores of the two groups are shown
in Figure 1. After surgery, the NIHSS of the research group
and conventional group were significantly decreased with the
increase of follow-up time. However, at each follow-up time,
the NTHSS of the research group was much lower than that of
the conventional group (p<0.05). The mRS scores of the two
groups had a similar trend, while the ADL scores of the two

groups had an opposite trend.

Adverse reactions
After comparison, the two groups of patients did not expe-
rience gum bleeding, massive bleeding, and blood transfu-

sion. The difference between the groups was not significant

(p>0.05).
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Table 1. General data and new-onset CMB rate of the two groups (n=203).

Conventional

Research Group

(n=78) Group (n=125)
Age (years) 70.45+8.13 68.42+7.03 1.883 0.061
Male/female (n) 49/29 85/40 0.574 0.449
Smoking [n (%)] 35 (44.87) 60 (48.00) 0.189 0.664
Drinking [n (%)] 38 (48.72) 63 (50.40) 0.054 0.816
Atrial fibrillation [n (%)] 8(10.26) 30 (24.00) 5.963 0.015*
Fasting blood glucose (mmol/L) 5.7341.26 5.85+1.88 0.498 0.619
Systolic blood pressure (mmHg) 142.17£16.35 146.48+18.52 1.686 0.093
Diastolic blood pressure (mmHg) 86.77+13.41 88.45+10.10 1.014 0.312
Total cholesterol (mmol/L) 4.75+1.12 4.96+1.04 1.358 0.176
Low-density lipoprotein (mmol/L) 3.03+0.94 3.12+0.82 0.719 0.473
Cause of stroke [n (%)] 3.197 0.362
Atherosclerotic stroke 52 (66.67) 76 (60.80)
Cardiogenic cerebral embolism stroke 12 (15.38) 32 (25.60)
Arteriolar occlusive stroke 7 (8.97) 9 (7.20)
Other strokes with definite etiology 7 (8.97) 8 (6.40)
New-onset CMB rate [n (%)] 12 (15.38) 56 (44.80) 18.656 <0.001**

CMBs: cerebral microbleeds. *p<0.05 versus conventional group; **p<0.001 versus conventional group.

(A) (B) Q)

Figure 1. NIHSS: the National Institute of Health Stroke Scale; mRS: the modified ranking scale; ADL: activity of daily living.
The NIHSS (A); ADL (B); and mRS (C) scores of the research group and conventional group after treatment. *p<0.05 versus

conventional group; #p<0.05 versus the score measured on day seven.

DISCUSSION

The emergence of new CMB:s in the acute phase is a risk factor
for symptomatic intracranial hemorrhage in patients with acute
ischemic stroke treated with mechanical thrombectomy'*'. In
the analysis of this study, the risk factors for CMBs are finally
obtained, such as cardiogenic cerebral embolism, the use of
antithrombotic drugs (especially anticoagulant drugs), etc. The
relevant literature at the present stage has partially confirmed
that there is no statistically significant difference between the
data in the two cases of no hemorrhagic transformation and
asymptomatic hemorrhage transformation in patients with
mechanical thrombectomy for acute ischemic stroke. In addition,

the research on the treatment of patients with asymptomatic

hemorrhage transformation has been slow, and a more reliable
improvement plan has not yet been obtained'. The proportion
of patients with hemorrhagic transformation in the two groups
participating in the study is basically the same as the relevant
data in the previous literature. Finally, the conclusion on the
effect of the application of tirofiban on the transformation of
intracranial hemorrhage is more inclined to produce a favorable
effect. However, it was found that the group of patients with
acute ischemic stroke treated with tirofiban had significantly
lower data of new-onset CMBs compared with the conventional
group of patients treated with mechanical thrombectomy, indi-
cating that the use of tirofiban could decrease the occurrence
of CMBs after mechanical thrombectomy.
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Studies'® have shown that the risk factor for new CMBs is
DWI-ASPECTS, ASPECTS is related to infarct size and NIH.
The experimental data can only confirm that tirofiban has no sig-
nificant effect on the increase of new-onset CMBs, but it cannot
prove the clinical effect of the application of the drug in reducing
new-onset CMBs. This result may be caused by the combined
action of other influencing factors. The safety and feasibility of
using tirofiban for the treatment of patients with acute ischemic
stroke by mechanical thrombectomy are supported by various
research data’™. However, the clinical judgment of whether to use
tirofiban is based on the patient’s condition. The levels of antiplate-
let strength, anticoagulation ratio, cardiogenic embolism, NIHSS,
and other indicators in the two groups of patients with different
treatment plans were compared and analyzed, and we found that
the research group had a better patient report prognosis.

Antiplatelet therapy is one of the most commonly used regi-
mens for mechanical thrombectomy in patients with acute ischemic
stroke, and the combination of clopidogrel and aspirin has a very
high clinical effect on patients with mild stroke with an early NIHSS
of less than three, for example, it can significantly reduce the late
recurrence rate of patients. In this study, the drug was administered
according to the antiplatelet therapy guidelines. Compared with the
conventional group, the proportion of patients in the study group
who are treated with clopidogrel and aspirin is significantly higher,
which suggests that the intensity of antiplatelet therapy in the study
group is higher. In patients with platelet therapy, when the disease
control effect is not good or even further development occurs, the
clinical risk of using clopidogrel and aspirin combination therapy
is lower. Tirofiban should be added to patients who have not been
able to effectively control the development of the disease after the
application of dual antiplatelet, so the antiplatelet strength is sig-
nificantly higher in the study group compared to the conventional
group. The application of anticoagulation therapy can significantly
reduce the recurrence rate of patients with cardiogenic embolism,
so most patients will use anticoagulation therapy. As a result, there
isa certain difference in the data of anticoagulation and cardiogenic
embolism between the two groups. The main reason is that the vast
majority of patients using tirofiban had mild clinical symptoms at
admission, so the NIHSS of the study group was significantly lower
than that of the conventional group.

Antiplatelet drug treatment regimen occupies an import-

ant position in the clinical treatment of patients with clinical

acute ischemic stroke, and the specific efficacy of intravenous
antiplatelet drugs in patients with clinical acute ischemic stroke
treated by mechanical thrombectomy is still in the stage of clin-
ical exploration"’. Research'” has confirmed that after mechan-
ical thrombolytic blood flow is recanalized, maintenance for
tirofiban is given to observe the efficacy of tirofiban. A total of
32 patients were enrolled this time, with (16.1+4.4) as the aver-
age baseline NIHSS. After treatment, 75.15% of the patients
showed recanalization, of which 43.75% was completely recan-
alized and 31.28% was partially recanalized. At the two-month
follow-up, 56.26% of patients had an mRS score lower than
three, indicating a good prognosis, only two patients had symp-
toms of symptomatic intracranial hemorrhage. The data of this
study show that the effective treatment for patients with acute
ischemic stroke is the use of tirofiban in the local arteries after
the formation of mechanical thrombolytic antegrade blood flow
in acute ischemic stroke. Arterial tirofiban can reduce the risk
of reocclusion after intra-arterial thrombolysis.

Several limitations should be taken into consideration when
interpreting the results of this analysis. The dosing regimens
between the two groups were not completely consistent, espe-
cially the intra-arterial administration of tirofiban in the research
group, which made this study not a well-controlled trial. The
sample size of this study is still insufficient, and there is a lack of
relatively rich literature reviews. Besides, the long-term efficacy
and safety studies of tirofiban on stroke remain to be conducted.

CONCLUSION

In summary, clinical drug treatment for patients with isch-
emic stroke in the acute phase has certain safety and feasibil-
ity. Tirofiban treatment has the clinical effect of increasing the
rate of vascular recanalization and reducing the risk of in-stent
thrombosis for patients with acute ischemic stroke, safeguard-
ing the safety of patients.
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