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Abstract

Objective: We examined whether antiplatelet therapy is safe for ischemic stroke patients with
cerebral microbleed.

Methods: We retrospectively analyzed ischemic stroke patients admitted to our hospital from
2015 to 2018. Baseline information was extracted from the computerized database. Adverse
events, including symptomatic cerebral hemorrhage, recurrent cerebral infarction, and death,
were collected by phone.

Results: A total of 184 ischemic stroke patients were examined, including 106 with and 78
without cerebral microbleed. No patient experienced symptomatic cerebral hemorrhage after
discharge. Patients with cerebral microbleed had a higher prevalence of hypertension (92% vs
74%) and suffered from more serious leukoaraiosis (3.0 £ 1.7 vs 1.3 £ 1.4 points on the Fazekas
scale). Leukoaraiosis scores were correlated with the number of cerebral microbleeds (r = 0.42).
Conclusions: Antiplatelet therapy may be safe for ischemic stroke patients with cerebral micro-
bleed. The risk-benefit ratio should be carefully evaluated before withholding antiplatelet therapy.
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The prevalence of CMB is 40% to 57% in
ischemic stroke patients.®> Antiplatelet ther-
apy plays an important role in secondary
prevention of ischemic stroke. However,
for ischemic stroke patients with CMB,
use of antiplatelet therapy still remains con-
troversial in clinical practice, resulting in a
debate on its safety and benefit.

Previous studies have revealed that
a CMB may increase the risk of cerebral
hemorrhage during antiplatelet therapy.*>
These studies noted a trend toward a
higher risk of future cerebral hemorrhage
in patients with a greater number of
CMBs and concluded that antiplatelet ther-
apy may not be safe and should not be rec-
ommended for ischemic stroke patients
with CMB. However, some studies have
shown that CMB is not associated with
the risk of cerebral hemorrhage and con-
cluded that antiplatelet therapy should be
recommended for ischemic stroke patients
with CMB.%” Therefore, the use of antipla-
telet therapy is still a clinical dilemma for
these patients.

Approximately 8% to 11% of patients
experience recurrent cerebral infarction at
the early stage of stroke.®* More worrying-
ly, the outcome of recurrent cerebral infarc-
tion is much worse than the symptoms at
first onset. Because of this dilemma, addi-
tional research is urgently needed to deter-
mine whether antiplatelet therapy should be
recommended for ischemic stroke patients
with CMB. Therefore, we aim to assess
the risk-benefit ratio of antiplatelet therapy
in ischemic stroke patients with CMB.

Methods

Patient selection

This retrospective study included ischemic
stroke patients admitted to our hospital
from 2015 to 2018. Patients were divided
into a CMB group and a non-CMB
group according to the presence of CMB.

The inclusion criteria for the CMB and
non-CMB groups were as follows: (a)
patients diagnosed with ischemic stroke;
(b) magnetic resonance imaging (MRI)
examinations were performed within
30 days after stroke onset; (c) patients
received antiplatelet therapy (100mg of
aspirin or 75mg of clopidogrel/day) after
discharge; and (d) no complications that
may increase the risk of cerebral hemor-
rhage. Diagnosis of ischemic stroke was
based on neurologic decline, physical exam-
ination, and radiological results.

All patients underwent MRI examina-
tions on a 1.5 T scanner (GE Healthcare,
Piscataway, NJ, USA) during hospitaliza-
tion. The presence of CMB was identified
on SWI according to the following param-
eters: repetition time: 78 ms, echo time:
S0ms, flip angle: 15°, and slice thickness:
2mm. Leukoaraiosis was common on
MRI in ischemic stroke patients. The sever-
ity of leukoaraiosis was classified into three
grades based on the total scores assessed
using the Fazekas scale:'® mild (1-2), mod-
erate (3-4), and severe (5-6).

This study was approved by the ethics
committee of Guangxi Jiangbin Hospital
and was conducted in accordance with the
ethical guidelines of the Declaration of
Helsinki. Because of the retrospective
nature of this study, the requirement for
informed consent was waived.

Data collection

Baseline information and MRI data were
extracted from a computerized database.
For the collection of adverse events, all
patients were contacted once by phone in
2019. Patients voluntarily provided infor-
mation on whether they experienced symp-
tomatic cerebral hemorrhage or recurrent
cerebral infarction after discharge. The
identification of adverse events was based
on disease certificates provided by patients
or their relatives.
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Statistical analysis

Data analyses were performed using SPSS
version 23.0 software (IBM Corp., Armonk,
NY, USA). Continuous variables with
a normal distribution are expressed as
the mean +standard deviation and were
compared using Student t-test. Categorical
variables were analyzed by the chi-square
test. A value of P<0.05 was considered sta-
tistically significant.

Results

Clinical characteristics

A total of 184 patients were included in this
study, including 106 in the CMB group and
78 in the non-CMB group (Figure 1). The
clinical characteristics of the two groups are
summarized in Table 1. Patients with CMB
had a higher prevalence of hypertension
(92% vs 74%, P<0.05) and suffered from
more serious leukoaraiosis (3.0t 1.7 vs
1.3+ 1.4 points, P<0.05).

Number of CMBs

The numbers of CMBs were significantly
different in various cerebral regions. The
percentages of CMBs in different cerebral
regions were as follows: basal ganglia
(23.1%), temporal lobe (18.2%), thalamus
(12.6%), parietal lobe (10.2%), occipital

lobe (9.9%), cerebellum (9.6%), brainstem
(9.6%), and frontal lobe (6.8%).

Patients with a greater number of CMBs
tended to suffer from more serious leukoar-
aiosis. A positive correlation was found
between number of CMBs and leukoaraio-
sis scores (r=0.42, P<0.05) (Figure 2).

Adverse events

No patient in the two groups experienced
symptomatic cerebral hemorrhage after dis-
charge. However, seven patients had recur-
rent cerebral infarction and eight patients
died in the CMB group. Five patients had
recurrent cerebral infarction and three died
in the non-CMB group (Figure 1). The
morbidity of recurrent cerebral infarction
was 6.5% (12/184) and the mortality was
6.0% (11/184) in the two groups.

Discussion

In this study, no patient experienced symp-
tomatic cerebral hemorrhage. However,
even when using antiplatelet agents, 6.5%
(12/184) of ischemic stroke patients still had
recurrent cerebral infarction. In addition,
leukoaraiosis scores were positively corre-
lated with the number of CMBs.

Our study revealed that antiplatelet ther-
apy may be safe for ischemic stroke patients
with CMB. Although patients were

| 184 ischemic stroke patients finished SWI examination during 2015—2018'

-—| Patients were contacted by phone once |

l

l

106 patients with CMB received
antiplatelet agents for 22 months

78 patients withont CMB received
antiplatelet agents for 21.5 months

| 7 patients had RCI | |8patlems died | | no patient had SCH l |3 patients died | | 5 patients had RCI l

Figure |. Study flow chart. CMB = cerebral microbleed, RCl = recurrent cerebral infarction,
SCH = symptomatic cerebral hemorrhage, SWI = susceptibility-weighted imaging.



Journal of International Medical Research

Table I. Clinical characteristics.

CMB group non-CMB group

(n=106) (n=78)
Male, n (%) 73 (69) 53 (68)
Age, (years, mean =+ SD) 66+ 12 64L11
Hypertension, n (%) 98 (92) 58 (74)*
Hyperlipidemia, n (%) 49 (46) 33(42)
Diabetes mellitus, n (%) 50 (47) 34 (44)
Smoking, n (%) 28 (26) 33 (42)*
Alcohol use, n (%) 24 (23) 15 (19)
Hyperhomocysteinemia, n (%) 51 (48) 32 (41)
Leukoaraiosis scores, (mean =+ SD) 30£1.7 1.3+ 1.4%
Duration of therapy, (months, mean £SD ) 22.0+£9.2 21.5+89

*P<0.05, CMB = cerebral microbleed, n =number of patients, SD = standard deviation.
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Figure 2. Correlation between the number of
CMBs and leukoaraiosis scores. CMB = cerebral
microbleed, LA = leukoaraiosis.

receiving antiplatelet therapy, they still had
a high risk of recurrent cerebral infarction
during the early stage after stroke.
Furthermore, our findings were consistent
with previous studies. One study showed
that dual antiplatelet therapy was beneficial
after endovascular intervention in patients
with CMB.” Another study revealed that
for ischemic stroke patients taking antipla-
telet agents, CMB did not increase the risk
of cerebral hemorrhage.'! Even for patients
with more than four CMBs, antiplatelet
therapy still should be continued in the
first year after ischemic stroke.® In general,
the benefit of antiplatelet therapy may out-
weigh the risk in ischemic stroke patients

with CMB. Therefore, the presence of
CMB should not influence the decision to
administer antiplatelet therapy without fur-
ther sufficient evidence.

However, some studies have revealed
that antiplatelet therapy is inappropriate
in ischemic stroke patients with CMB.
One study showed that antiplatelet therapy
should not be used in patients with five or
more CMBs.'* Another study found that
the risk of cerebral hemorrhage increased
greatly in patients with more than 10
CMBs."> However, no consensus exists
regarding a threshold number of CMBs
that may increase the risk of cerebral
hemorrhage. Therefore, the risk-benefit
ratio should be carefully evaluated before
withholding antiplatelet therapy in patients
with CMB.

The clinical significance of leukoaraiosis
is not entirely clear. Our study revealed that
leukoaraiosis may be a predictor of CMB.
Some studies have found that leukoaraiosis
may increase the risk of stroke events.'*!3
These findings suggest that leukoaraiosis
may have potential clinical significance
and emphasize the importance of leukoar-
aiosis prevention.

There are two explanations as to why no
patient experienced symptomatic cerebral
hemorrhage in this study. First, all patients
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received antiplatelet therapy but not antico-
agulant therapy. Anticoagulants may
increase the risk of cerebral hemorrhage.
Second, this study had few patients with
CMB in brain lobes, which may increase
the risk of cerebral hemorrhage.'®

This study had several limitations. Partial
data were obtained by phone interviews, and
the accuracy depended on the cooperation of
respondents. Moreover, because of the rela-
tively small number of patients, the findings
may be not fully representative.

Conclusion

Antiplatelet therapy may be safe for ische-
mic stroke patients with CMB. The risk-
benefit ratio should be carefully evaluated
before withholding antiplatelet therapy.
Further prospective studies should be con-
ducted to confirm these preliminary findings.

Declaration of conflicting interest

The authors declare that there is no conflict of
interest.

Funding

This study was supported by the National Natural
Science Foundation of China (No. 81860222 and
No. 81960220) and the Science and Technology
Plan Project of Guangxi (No. AB16380204).

ORCID iDs

Ningqin Meng (® https://orcid.org/0000-0003-
1966-9815

Chao Qin @@ https://orcid.org/0000-0002-0295-
4655

References

1. Greenberg SM, Vernooij MW, Cordonnier
C, et al. Cerebral microbleeds: a guide to
detection and interpretation. Lancet Neurol
2009; 8: 165-174.

2. Arboix A, Blancorojas L and Martivilalta
JL. Advancements in understanding the
mechanisms  of  symptomatic lacunar

10.

11.

12.

ischemic stroke: translation of knowledge
to prevention strategies. Expert Rev
Neurother 2014; 14: 261-276.

. Koennecke HC. Cerebral microbleeds on

MRI: prevalence, associations, and potential
clinical implications. Neurology 2006; 66:
165-171.

. Wilson D, Ambler G, Lee KJ, et al. Cerebral

microbleeds and stroke risk after ischaemic
stroke or transient ischaemic attack: a pooled
analysis of individual patient data from cohort
studies. Lancet Neurol 2019; 18: 653-665.

. Bokura H, Saika R, Yamaguchi T, et al.

Microbleeds are associated with subsequent
hemorrhagic and ischemic stroke in healthy

elderly individuals. Stroke 2011; 42:
1867-1871.
. Lau KK, Lovelock CE, Li L, et al

Antiplatelet treatment after transient ische-
mic attack and ischemic stroke in patients
with cerebral microbleeds in 2 large cohorts
and an updated systematic review. Stroke
2018; 49: 1434-1442.

. Soo YO, Siu DY, Abrigo J, et al. Risk of

intracerebral hemorrhage in patients with
cerebral microbleeds undergoing endovascu-
lar intervention. Stroke 2012; 43: 1532-1536.

. He Q, Wu C, Guo W, et al. Hospital-based

study of the frequency and risk factors of
stroke recurrence in two years in China.

J Stroke Cerebrovasc Dis 2017, 26:
2494-2500.
. Bergstrom L, Irewall AL, Soderstrom L,

et al. One-year incidence, time trends, and
predictors of recurrent ischemic stroke in
Sweden from 1998 to 2010: an observational
study. Stroke 2017; 48: 2046-2051.

Fazekas F, Chawluk JB, Alavi A, et al. MR
signal abnormalities at 1.5 T in Alzheimer’s
dementia and normal aging. A4JR Am J
Roentgenol 1987; 149: 351-356.

Kwa VI, Algra A, Brundel M, et al.
Microbleeds as a predictor of intracerebral
haemorrhage and ischaemic stroke after a
TIA or minor ischaemic stroke: a cohort
study. BMJ Open 2013; 3: e002575.

Soo YO, Yang SR, Lam WW, et al. Risk vs
benefit of anti-thrombotic therapy in ischae-
mic stroke patients with cerebral micro-
bleeds. J Neurol 2008; 255: 1679-1686.


https://orcid.org/0000-0003-1966-9815
https://orcid.org/0000-0003-1966-9815
https://orcid.org/0000-0003-1966-9815
https://orcid.org/0000-0002-0295-4655
https://orcid.org/0000-0002-0295-4655
https://orcid.org/0000-0002-0295-4655

Journal of International Medical Research

13.

14.

Tsivgoulis G, Zand R, Katsanos AH, et al.
Risk of symptomatic intracerebral hemor-
rhage after intravenous thrombolysis in
patients with acute ischemic stroke and
high cerebral microbleed burden: a meta-
analysis. JAM A Neurol 2016; 73: 675-683.
Ntaios G, Lip GY, Lambrou D, et al.
Leukoaraiosis and stroke recurrence risk in
patients with and without atrial fibrillation.
Neurology 2015; 84: 1213-1219.

15.

16.

Kongbunkiat K, Wilson D, Kasemsap N,
et al. Leukoaraiosis, intracerebral hemor-
rhage, and functional outcome after acute
stroke thrombolysis. Neurology 2017; 88:
638-645.

Martinez-Ramirez S, Romero JR,
Shoamanesh A, et al. Diagnostic value of
lobar microbleeds in individuals without
intracerebral hemorrhage. Alzheimers
Dement 2015; 11: 1480-1488.



	table-fn1-0300060520949396

