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Abstract. — OBJECTIVE: It is still unknown
whether early tirofiban treatment improves
prognosis in patients with cancer-related isch-
emic stroke without intravenous thrombolytic
therapy. The purpose of this study was to as-
sess the safety and efficacy of tirofiban in pa-
tients with cancer-associated ischemic stroke.

PATIENTS AND METHODS: A retrospective
analysis was performed on 75 patients with can-
cer and mild to moderate ischemic stroke, 34 of
whom received tirofiban treatment and 41 aspi-
rin treatment. The aspirin group received aspirin
100 mg QD, while the tirofiban group received
continuous intravenous administration of tiro-
fiban at a dosage of 0.1 pg/kg/min for 48 hours
before switching to oral aspirin.

RESULTS: The 24-hour and 7-day National In-
stitute of Health Stroke Scale (NIHSS) scores for
the tirofiban group were lower than those for the
aspirin group (p=0.017 and p=0.035, respective-
ly). The proportion of intracerebral hemorrhage
occurring within 7 days did not differ significantly
between the two groups (p>0.05), and neither did
the 90-day Modified Rankin Scale (mRS) scores
nor the incidence of ischemic stroke.

CONCLUSIONS: Early administration of tiro-
fiban in the treatment of mild to moderate isch-
emic stroke is safe, which can reduce 24-hour
and 7-day NIHSS scores and has potential value.
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Introduction

With a prevalence of 25-30% in the popula-
tion, ischemic stroke has a high rate of morbidity
and disability'. Previously, it was a common
practice to ignore ischemic stroke related to can-
cer. Approximately 40% of all human beings
will have a malignancy during their lifetimes?®.
As the population ages and cancer patients live

longer, the comorbidity of tumor and ischemic
stroke occurs more frequently, with a statistical
incidence of 4-20%%°. Long-term quality of life
is becoming increasingly important for cancer
patients as tumor detection and therapy improve,
but cancer-related ischemic stroke remains the
leading cause of death and disability®. Therefore,
it is crucial to research tumor therapy strategies
in conjunction with ischemic stroke.

Currently, there is confusion over whether pa-
tients with cancer-related ischemic stroke should
receive the same care as those who do not have
tumor complications or whether they should be
treated differently according to a new subtype’.
Intravenous rt-PA thrombolytic therapy within
4.5 hours after symptom onset is safe and ef-
fective in treating patients with cancer-associated
ischemic stroke, and previous research® suggests
similar safety and effectiveness compared to pa-
tients without tumor combination. No consen-
sus has been reached regarding the best course
of treatment for patients with cancer-associated
ischemic stroke who do not have non-intracranial
large artery occlusion and miss the window of
opportunity. Tirofiban is a non-peptide glyco-
protein IIb/Illa platelet receptor antagonist that
is highly selective, fast-acting, and in addition
to being FDA-approved to treat acute coronary
syndromes’. Numerous clinical trials'*!¢ and me-
ta-analysis have shown that the administration of
tirofiban does not increase the risk of a cerebral
hemorrhage in patients with ischemic stroke,
which may be advantageous. However, in ear-
lier studies'*'® on tirofiban for the treatment of
ischemic stroke, patients with tumor complica-
tions were not examined as an independent study
object. Tirofiban is frequently used by doctors
in China’s actual clinical settings these days to
consider treating ischemic stroke patients who
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have lost the window of opportunity. Tirofiban
is therefore used to treat a significant portion of
ischemic stroke cases in China. We performed
a retrospective study to examine the safety and
effectiveness of tirofiban in patients with can-
cer-related ischemic strokes.

Patients and Methods

Patients

This retrospective study included 75 patien-
ts who were hospitalized at Chenghai District
People’s Hospital between February 01, 2018,
and June 30, 2022. Inclusion criteria were: 1. Pa-
tients with ischemic stroke without intravenous
thrombolysis within 24 hours of onset; 2. Non-in-
tracranial large vessel occlusion confirmed by
computed tomography angiography; 3. Diagnosis
of malignant tumor; 4. Mild to moderate ischemic
stroke; 5. Age 18 and above. Exclusion criteria
were: 1. Hypo thrombocytopenia (platelet con-
centration <100x10°/L); 2. Primary intracranial
tumors or brain metastases; 3. History of intra-
cranial hemorrhage within 3 months. Malignancy
was defined as any systemic cancer that has been
definitively diagnosed or treated; Acute ischemic
stroke was defined as any new neurological im-
pairment with corresponding evidence of acute
ischemic magnetic resonance imaging (MRI).
Mild to moderate ischemic stroke was defined as
an NIHSS score of 4-15.

Treatment Methods and Observation
Indicators

The aspirin group received aspirin 100 mg QD,
while the tirofiban group received continuous
intravenous administration of tirofiban at a dose
of 0.1 pg/kg/min for 48-hour before switching to
oral aspirin. The following details were collected:
demographic information, complications, medi-
cation regimen, tumor type and stage, tumor the-
rapy, NIHSS score, mRS score, ischemic stroke
recurrence, and other indicators. Ischemic stroke
recurrence was defined as a new focal neurolo-
gical deficit with MRI showing a new cerebral
infarct lesion. The hospital’s ethics committee
approved the study.

Statistical Analysis

Continuity variables were described by me-
antstandard deviation, and statistical analysis
was performed by #test of two independent
samples. Categorical variables were described

using percentages or rates, and rank variables
were analyzed using the Chi-square or Fisher’s
exact test. The statistical software SPSS 25.0
(IBM Corp., Armonk, NY, USA) was used
for the analysis. p<0.05 was considered to be
statistically significant.

Results

Information

Except for the proportion of smokers in the
tirofiban group, which was higher than that in the
aspirin group, there were no statistically signi-
ficant differences in age, gender, complications,
and pre-onset NIHSS score between the two
groups, as shown in Table 1.

NIHSS Score and Complications

The 24-hour NIHSS score of the tirofiban
group was 7.00£2.93 points and 6.06+3.16 points
on day 7; the 24-hour NIHSS score of the aspirin
group was 8.80+3.78 points and 7.68+3.34 points
on day 7. Moreover, at 24-hour and 7-day, the
NIHSS score of the tirofiban group was lower
than that of the aspirin group. As shown in Fi-
gure 1, the difference was statistically significant
(24-hour: p=0.017; 7-day: p=0.035).

Within 7 days, 5 patients (6.67%) developed
cerebral hemorrhage transformation, 2 patients
(5.88%) in the tirofiban group, including 1 case
of symptomatic cerebral hemorrhage, and 3
patients (7.31%) in the aspirin group, including
1 case of a symptomatic cerebral hemorrhage.
There was no significant difference in the con-
version ratio of cerebral hemorrhage between
the two groups (p=1.000). Within 7 days, nei-
ther group experienced a fatality nor significant
systemic bleeding.

The mRS Score at 90-Day and Ischemic
Stroke Recurrence Rate

The 90-day mRS scores (mRS 0-2) indicated
a favorable prognosis for 56% (20 of 34) of
the tirofiban group and 53% (22 of 41) of the
control group, with no statistically significant
difference between the two groups (p=0.656),
as shown in Figure 2. Three patients in the
tirofiban group experienced an ischemic stroke
with a recurrence rate of 8.82%, while four
patients in the aspirin group experienced a
new ischemic stroke with a recurrence rate of
9.76%, showing no statistical difference betwe-
en the two groups (p=1.000).
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Table I. Baseline characteristics.

Tirofiban (n=34) Aspirin (n=41) t/? p-value

Age, years, mean (sd) 67.91 (10.10) 65.24 (7.92) 1.282 0.204
Gender

Male, No. (%) 25 (73.53) 31 (75.61) 0.043 0.837

Female, No. (%) 9 (26.47) 10 (24.39)
Smoking, No. (%) 19 (55.88) 10 (24.39) 9.027 0.003
Atrial fibrillation, No. (%) 6 (17.65) 9 (21.95) 0.215 0.643
Hyperlipidemia, No. (%) 19 (55.88) 23 (56.10) 0.001 0.985
Diabetes, No. (%) 16 (47.06) 17 (41.46) 0.236 0.627
Hypertension, No. (%) 27 (79.41) 29 (70.73) 0.740 0.390
Cancer type

Solid tumor, No. (%) 30 (88.24) 37 (90.24) 0.079 0.779

Hematologic tumor, No. (%) 4 (11.76) 4 (9.76)
Metastatic cancer, No. (%) 21 (61.76) 21 (51.22) 1.280 0.258
Radiation therapy No. (%) 3(8.82) 9 (21.95) 2.383 0.123
Chemical therapy, No. (%) 9 (26.47) 19 (46.34) 3.137 0.077
NIHSS score, mean (sd) 6.85(2.57) 7.95 (2.99) 1.685 0.096
Symptom onset-to-inclusion
interval, h, mean (sd) 12.35 (5.81) 12.76 (4.53) 0.330 0.737
ASPECTS, mean (sd) 8.79 (0.91) 8.44 (1.10) 1.504 0.137

Discussion

As compared to aspirin, tirofiban treatment
reduced the 24-hour and 7-day NIHSS scores in
patients with cancer-associated ischemic stroke
while not raising the risk of cerebral hemorrhage,
according to the current retrospective case study.
To the best of our knowledge, this is the first case
report of tirofiban therapy for patients who expe-
rienced both an ischemic stroke and a tumor.

Tumors and ischemic stroke share many risk
factors’, such as aging, obesity, smoking, etc.
However, the incidence of ischemic stroke incre-
ases in patients with tumors compared with those
without tumors, indicating that one risk factor for
ischemic stroke is the tumor itself'®.

Embolization is one of the mechanisms cause
cancer complicated with ischemic stroke'’. More-
over, advanced malignancies may cause dissemi-
nated intravascular coagulation that can lead to
ischemic cerebrovascular events®. Prior anticoa-
gulant therapy did not show any additional advan-
tages over antiplatelet therapy in the management
of ischemic stroke in conjunction with tumors.
The ischemic stroke recurrence rate was the same
for anticoagulant therapy and antiplatelet therapy
in a retrospective cohort analysis of 263 patients
with tumor combination ischemic stroke2l. In
a recent prospective randomized controlled trial
(TEACH)* comparing low molecular weight he-
parin and aspirin for the treatment of cancer-as-
sociated ischemic stroke. Enrollment failure due
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Figure 1. The NIHSS scores change at 24-hour and 7-day.
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Figure 2. Distribution of the mRS scores at 90 days.

to patient aversion to prolonged subcutaneous
injections resulted in the study’s premature termi-
nation, and no significant advantage of low mole-
cular weight heparin over aspirin was found in the
1-year follow-up of enrolled patients. In the sub-
group analysis of NAVIGATE embolic stroke of
undetermined source (ESUS) randomized trials®,
ischemic stroke recurrence rates in patients with
cancer associated ESUS type stroke were 7.7%
in the rivaroxaban and 5.4% in the aspirin group,
with no difference between the two groups.
Platelet hyperfunction is present in patients wi-
th cancer-associated ischemic stroke*2¢, although
atherosclerosis continues to be a major factor in
cancer-related ischemic stroke?’. Therefore, an-
tiplatelet therapy for cancer-associated ischemic
stroke is theoretically effective. Recently, tirofi-
ban has been tested in the treatment of ischemic
stroke. Tirofiban is safe for patients with modera-
te ischemic stroke, according to the SaTIS trial'®.
In addition, there is no proof that using tirofiban
in combination with alteplase or endovascular
mechanical thrombectomy increases the risk of
intracerebral hemorrhage in people who have
had an ischemic stroke*’. Tirofiban significant-
ly improved the 90-day mRS score and NIHSS
score compared to conventional aspirin, accor-
ding to a recent multicenter, randomized clinical
tria'"* (ESCAPIST Trial) for the treatment of mild
to moderate ischemic stroke. When compared
to aspirin alone, tirofiban treatment had lower
NIHSS scores in our group of cases 24 hours
and 7 days after the onset of the condition, but
no improvement in 90-day mRS scores was seen.
In a prospective trial®, 74 patients with can-
cer and acute ischemic stroke had micro emboli

found on transcranial doppler (TCD) ultrasound
in nearly half of them. Tirofiban, which is an
antagonist of the IIb/IlIa platelet receptor, has be-
en demonstrated in two earlier TCD monitoring
studies’™* of carotid artery exfoliation to signifi-
cantly lessen the micro-emboli of carotid artery
exfoliation. This may account for tirofiban’s su-
perior short-term symptomatic relief compared to
aspirin alone in patients with cancer-associated
ischemic stroke. The rate of ischemic stroke
recurrence in this group of cases did not differ
between aspirin and short-term tirofiban therapy.
The failure to observe a decrease in the rate of
ischemic stroke recurrence and the 90-day mRS
good prognosis rate with tirofiban in this group of
cases may also be explained by this. The progno-
sis and recurrence rates currently seen in patients
with cancer-associated ischemic stroke may be
highly correlated with these outcomes?'.

Limitations

Bias may exist due to the retrospective sin-
gle-center nature of the present study, which
only included a few cases. The small number of
patients prevented us from conducting a strati-
fied investigation on the relationship between
tumor stage and treatment strategy. We belie-
ve that future prospective clinical studies will
strengthen this evaluation.

Conclusions
Treatment with tirofiban for cancer-related ische-

mic stroke reduced 24-hour and 7-day NIHSS sco-
res while not raising the risk of bleeding.
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