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Abstract:

Objective The purpose of this study was to clarify the clinical features of ischemic patients for whom ciga-
rette smoking was the sole risk factor for ischemic stroke.

Methods Among the 1,329 patients (male, n=833; female, n=496) with acute ischemic stroke who were ad-
mitted to our hospital between April 2005 and September 2016, 346 (26%) were smokers [male, n=308
(36.9%); female, 38 (7.6%)]. In 42 (3.1%; male, n=41; female, n=1) cases, cigarette smoking was considered
to be the sole risk factor for ischemic stroke. Data regarding gender, age, the clinical type of ischemic stroke,
the National Institutes of Health Stroke Scale (NIHSS) score at the admission, the modified Rankin scale
(mRS) scores before the onset and at discharge, the progression of symptoms, and the recurrence of infarc-
tion were investigated.

Results The mean age of the 42 patients was 63.2+12.4 years (range, 26-86 years). The clinical types of
ischemic stroke included atherothrombosis (n=19), lacunar (n=17), other type (n=2) and undetermined type (n
=4). The median NIHSS score at the time of admission for ischemic stroke was 2 (interquartile range: IQR
1-4.25). The median mRS scores before the onset and at the discharge were 0 (IQR 0-0) and 1 (IQR 0-2), re-
spectively. One patient had symptoms of progression; no patients had recurrence of infarction.

Conclusion Our findings suggest that cigarette smoking alone may induce ischemic stroke; moreover, pa-
tients for whom smoking was the sole risk factor for ischemic stroke showed milder symptoms in comparison
to patients with other risk factors; however, ischemic stroke was induced from youth. Since cigarette smoking
has detrimental effects on the central nervous system, we suggest that people be encouraged to quit smoking
in order to maintain good health.
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fully investigated. This study aimed to clarify these charac-

Introduction teristics.
Cigarette smoking is a risk factor for ischemic stroke (1), Materials and Methods
and smoking is a well-known independent risk factor for
myocardial infarction and stroke (2). However, the character- Among the 1,329 patients (male, n=833; female, n=496)

istics of ischemic stroke patients for whom cigarette smok- with acute ischemic stroke admitted at our hospital between
ing is the sole risk factor for ischemic stroke have not been April 2005 and September 2016, 346 (26%) were smokers
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Table 1. Comparison of Risk Factors Except for Cigarette Smoking in Ischemic Stroke
Patients Classified by Smoking and Non Smoking.
Nonsmoking group (n=983)  Smoking group (n=346) p value

Hypertension % (n) 68.2 (670) 67.6 (234) ns
Diabetes mellitus % (n) 29.2 (287) 35.0 (121) <0.05
Dyslipidemia % (n) 35.8 (352) 43.6 (151) <0.05
Atrial fibrillation % (n) 20.1 (198) 12.1 (42) <0.05
Coagulation disorder % (n) 0.2 (2) 0.6 (2) ns
Chronic renal failure % (n) 12.5 (123) 8.1 (28) <0.05
Obesity % (n) 29.7 (292) 29.8 (103) ns
Sleep apnea syndrome % (n) 0(0) 0(0) ns
Ischemic heart disease % (n) 6.2 (61) 5.2 (18) ns

n: number, ns: no significant difference

[male, n=308 (36.9%); female, 38 (7.6%)]. In 42 cases
(3.1%), cigarette smoking was considered to be the sole risk
factor for ischemic stroke. Data regarding gender, age, clini-
cal type of ischemic stroke, National Institutes of Health
Stroke Scale (NIHSS) score at admission, modified Rankin
scale (mRS) score before the onset and at discharge, symp-
tom progression, and recurrence of infarction were investi-
gated. Symptom progression was defined as a worsening of
the NIHSS score by 21. Recurrence of ischemic stroke was
defined as the detection of another area of infarction on
brain MRI. In this study, patients were classified as smokers
if they smoked at least 1 cigarette/day for >1 year. Never
smokers and passive smokers who had stopped smoking
within 1 year before the index stroke were classified as non-
smokers.

None of the 42 patients in the smoking alone group
showed hypertension, dyslipidemia, diabetes mellitus, atrial
fibrillation, coagulation disorder, chronic renal failure, obe-
sity (body mass index >25 kg/m’), or sleep apnea syndrome,
either in their clinical history or at admission.

The following risk factors were defined according to
Japanese guidelines: systolic blood pressure 2140 mm Hg or
diastolic blood pressure 290 mm Hg for hypertension (3);
total cholesterol >220 mg/dL, low-density lipoprotein cho-
lesterol 2140 mg/dL, high-density lipoprotein cholesterol
<40 mg/dL, or triglyceride 2150 mg/dL for dyslipidemia (4);
and fasting plasma glucose 2126 mg/dL, any blood glucose
>200 mg/dL in the 75-g glucose tolerance test, or hemoglo-
bin Alc 26.5% for diabetes mellitus (5).

The clinical types were classified in accordance with the
clinical categories of the National Institute of Neurological
Disorders and Stroke (NINDS) (6). However, as noted
above, cigarette smoking was the only risk factor for
ischemic stroke among the 42 patients in the smoking alone
group. Thus, the following clinical types of ischemic stroke
in the smoking alone group were classified into the follow-
ing types, based on the magnetic resonance imaging findings
and the clinical course: atherothrombosis, lacunar, other type
and undetermined type. In patients with lacunar infarcts,
brain imaging showed a small lesion (<1.5 cm at its greatest

diameter) in a location compatible with the deficit.

Atherothrombosis infarction occurs with atherosclerosis in-
volving selected sites in the extracranial and major intracra-
nial arteries (6). The undetermined type does not fall into
any of these categories.

Two authors independently assessed the clinical types of
ischemic stroke. If their diagnoses differed, the results were
discussed until they reached a consensus.

Statistical analysis

The statistical analyses were performed using the PASW
Statistics software program (version 18, SPSS Science, Chi-
cago, USA). The NIHSS score at admission, and the mRS
before the onset and at discharge were compared using the
Kruskal-Wallis test with Bonferroni correction. Ratios were
compared using the chi-squared test. In all of the analyses, a
p value of <0.05 was considered to indicate statistical sig-
nificance. The present study was approved by the Ethics
Committee of Saitama Medical University (application no.
17-012).

Results

Table 1 demonstrates the risk factors of the smoking
alone group and the nonsmoking group in the present study.

The clinical features of the 42 patients (male, n=41; fe-
male, n=1) are shown in Table 2. The mean (+standard de-
viation) age was 63.2+12.4 years (range, 26-86 years). The
clinical types of ischemic stroke included atherothrombosis
(n=19), lacunar (n=17), and other type (n=2) and undeter-
mined (n=4). The median NIHSS score at the time of ad-
mission for ischemic stroke was 2 (interquartile range: IQR
1-4.25). The median mRS scores before the onset and at
discharge were 0 (IQR 0-0) and 1 (IQR 0-2) respectively.
One patient had symptom progression; no patients had re-
currence of infarction. The age of the smoking alone group
was younger and the NIHSS scores at admission, and the
mRS scores at discharge were lower in comparison to the
other groups.
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Table 2. Comparison of Gender, Age and Prognosis in Ischemic Stroke Patients Classified by Pres-
ence of Other Risk Factor with Smoking and Non Smoking.

Non smoking group (n=983)

Smoking group (n=346)

Other risk factor® p value
yes (n=859) no (n=124) yes (n=304) no (n=42)
Gender M:459,F: 400 M:66,F:58 M: 267, F:37 M:41,F: 1
Age 71.5+11.3 68.7+£16.6 64.3+11 62.3+12.4
NIHSS at admission median (IQR) 4 (2-8)* 4 (1-6) 32-7) 2 (1-4.25) <0.05
mRS before the onset median (IQR) 0 (0-1) 0(0-1) 0 (0-0) 0 (0-0) ns
mRS at discharge median (IQR) 2 (1-4)* 1(0-3) 1(1-2) 1(0-2) <0.05
Symptom progression % (n) 12 (103) 10.5 (13) 10.5 (32) 24 (1) ns
Recurrence of ischemic stroke % (n) 2.9 (25) 4.8 (6) 5.3 (16) 0(0) ns
Clinical type %(n) A:46.2 (397) A:43.5(54) A:43.8(133) A:45.2(19)
L:29.2 (252) L: 29 (36) L:359(109) L:40.5(17)
C:21.3(183) 0:105(13) C:17.8(54) 0:4.8(2)
0:3.1(27) U:169 (21) 0:2.6(8) U:954)

T Other risk factor is hypertension, diabetes mellitus, dyslipidemia, atrial fibrillation, any coagulation disorder, chronic renal

failure, obesity and sleep apnea syndrome.

* relative to the corresponding smoking alone as ischemic stroke risk factor and no other risk factors.

M: male, F: female, A: atherothrombosis, L: lacunar, C: cardiogenic embolism, O: other type, U: undetermined type, ns: no sig-

nificant difference, IQR: interquartile range, NIHSS: National Institutes of Health Stroke Scale, mRS: modified Rankin scale

Discussion

Cigarette smoking is regarded as a “silent killer” and a
risk factor for stroke (1). No previous reports have investi-
gated the clinical features of ischemic stroke in patients in
whom cigarette smoking was considered to be the sole risk
factor. Regarding gender bias, Kubo et al. reported that the
rate of ischemic infarction in men tended to be higher than
that in women (1.4-1.8 odds) (7). In the present study the
incidence of ischemic stroke in men in whom cigarette
smoking was considered to be the sole risk factor was
higher than that in women. We hypothesized that the arterio-
sclerotic changes and cardiac load in men are greater in
comparison to those in women. Moreover, the patients in the
smoking alone group were younger at the onset of ischemic
stroke. This may be due to the fact that many of the ciga-
rette smokers had smoked since young adulthood without
hypertension, dyslipidemia, diabetes mellitus, or atrial fibril-
lation. Arteriosclerosis and cardiac loading may start at a
young age. Actually, the smoking rate in Japan is high in in-
dividuals who range from their thirties to fifties, and de-
creases among individuals in their sixties (8). Moreover,
since smoking has been associated with increased hematocrit
levels, platelet activation and aggregation, vasoconstriction,
increased circulating levels of fibrinogen, thrombin genera-
tion and an impaired endogenous fibrinolytic capacity (9-11)
- in smokers - vascular occlusion may be induced by throm-
bogenic factors rather than atherogenic factors. Thus, it is
expected that smoking-associated ischemic infarction may
occur at a younger age. However, we need to consider that
the smoking population in Japan is comprised of younger
individuals. The younger age of the patients was considered
to be the reason why the NIHSS scores at admission and the
mRS scores at discharge were lower in the smoking group.

Thus, we considered that their younger age would have been
associated with a good recovery. However, in addition to
causing stroke and major coronary events (7), cigarette
smoking also causes arrhythmia (12, 13). The patients had
no history of atrial fibrillation and atrial fibrillation was not
detected by repeated Holter monitoring on admission. How-
ever, this does not preclude the possibility of cigarette
smoking-induced arrhythmias.

Conclusion

Patients in the smoking alone group showed milder symp-
toms in comparison to other groups; however, ischemic
stroke was induced from youth. The results of the present
study suggests that cigarette smoking has the potential to
cause stroke and that it is necessary to discourage smoking
for the preservation of health.
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