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SUMMARY

Aims: The purpose of this study was to discuss the relationship between blood pressure

and prognosis of patients with symptomatic intracranial arterial stenosis. Methods: Data

on 2426 patients with symptomatic intracranial large artery stenosis and occlusion who par-

ticipated in the Chinese Intracranial Atherosclerosis (CICAS) study were analyzed. Accord-

ing to the JNC 7 criteria, blood pressure of all patients was classified into one of the four

subgroups: normal, prehypertension, hypertension stage I, and hypertension stage II. Poor

outcomes were defined as death and functional dependency (mRS 3-5) at discharge or at

1 year.Results: For patients with intracranial stenosis of 70% to 99%, the rate of poor out-

come at discharge was 19.3%, 23.5%, 26.8%, and 39.8% (P = 0.001) for each blood pres-

sure subgroup. For patients with intracranial large artery occlusion, the rates were 17.6%,

22.1%, 29.5%, and 49.8%, respectively (P < 0.0001). The rate of poor outcome at 12-

month follow-up was 12.6%, 15.3%, 28.5%, and 27.9% (P = 0.0038) in patients with ste-

nosis of 70% to 99% for each blood pressure subgroup and 11.6%, 21.5%, 23.9%, 35.1%

(P < 0.0001) in patients with occlusion. Conclusions: For patients with severe intracranial

arterial stenosis or occlusion, higher hypertension stages are associated with an increased

risk of poor outcome at discharge and 12-month follow-up.

Introduction

Stroke is one of the leading causes of death in China and has a

significant impact on healthcare expenditures and Chinese

economy [1]. There are more patients suffering from intracra-

nial atherosclerotic diseases in China compared with Western

countries [2,3]. Finding from a recent multicenter study of the

prevalence and outcomes of intracranial large artery atheroscle-

rosis among patients with stroke and transient ischemic attack

in China (the Chinese Intracranial Atherosclerosis (CICAS)

study) showed that the prevalence of intracranial stenosis was

up to 46.6% [4].
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Hypertension is an important predictor for stroke outcome;

data from CNSR prompted that admission systolic blood pres-

sure was associated with poor outcomes at 3 and 12 months in

intracerebral hemorrhage patients [5]. However, the relation-

ship between blood pressure and stroke prognosis was still con-

troversial [6,7]. The effect of blood pressure on the prognosis

varies depending on the different stroke subtypes [8]. To date,

a few studies have investigated the relationship between the

blood pressure and prognosis of symptomatic intracranial artery

stenosis. Evidence from WASID study indicates that higher

blood pressure was associated with greater risk of ischemic

stroke and stroke in the territory of the stenotic vessel [9].

Although select bias would not be avoided in a drug clinical

trial. Another small sample study shows that patients with

higher blood pressure on admission were associated with an

increased risk of death or disability in those patients [6]. There-

fore, antihypertensive therapies should have positive blood

pressure-independent effects on stroke risk [10]. As blood pres-

sure could be affected by multiple factors, this conclusion is

not generalizable. In addition, fewer researches were carried

out to study the relationship between blood pressure and

stroke functional outcome in patients with different degree of

stenosis.

According to JNC 7 [11], patients were classified into four sub-

groups by level of blood pressure. The aim of our study was to

analyze the relationship between blood pressure and stroke prog-

nosis in patients with various severity of stenosis. A discussion

was presented on how blood pressure affects the prognosis of

patients with symptomatic intracranial artery stenosis or occlu-

sion.

Materials and Methods

Patient Population and Study Design

The CICAS study is a prospective and hospital-based multicenter

study at 22 sites in China. In total, 2864 patients were enrolled

in CICAS study, of which 307 had no blood pressure information

and 141 had extracranial lesions only, so that they were

excluded from the current study. Details of the study design have

been published elsewhere [4]. All patients underwent three-

dimensional time-of-flight MRA. Extracranial carotid vessels

were examined by duplex color Doppler ultrasound or contrast-

enhanced MRA. According to the severity of stenosis, patients

were categorized into four groups: <50% or no stenosis, 50% to

69% stenosis, 70% to 99% stenosis, and occlusion. In accor-

dance with the JNC 7 classification by level of blood pressure,

patients was classified into prehypertension (ranging from 120 to

139 mmHg systolic and/or 80 to 89 mmHg diastolic), normal

(<120/80 mmHg), stage I hypertension (ranging from 140 to

159 mmHg systolic and/or 90 to 99 mmHg diastolic), and stage II

hypertension (≥160 mmHg systolic and/or ≥100 mmHg diastolic)

[11]. During hospitalization, professional nurses made two or

more measurements at different time of morning, noon, or after-

noon every day. If the patients could not sit, the BP would be

measured in the decubitus position. The diagnosis was deter-

mined by trained physicians according to the overall level of BP

in hospital and past history.

Follow-up and Endpoints

Patients were contacted via telephone by trained research person-

nel from Beijing Tiantan Hospital and Hong Kong Prince of Wales

Hospital using standard scripts at discharge and at 12 months after

stroke onset. Each case fatality was either confirmed on a death

certificate from the local citizen registry or from the attended hos-

pital. Endpoints were disability and any cause of death. The modi-

fied Rankin Scale (mRS) scores of 3 to 5 were considered as

disabled.

Statistical Analyses

All analyses were carried out with SAS software version 9.1.3

(SAS Institute, Cary, NC, USA). Continuous variables were sum-

marized as median (interquartile range [IQR]) or (mean � SD).

Categorical variables such as male sex, vascular risk factors, and

classification of blood pressure were presented as percentages.

Independent samples of t-test or Wilcoxon’s test were used for

comparison of continuous variables, and chi-squared test or Fish-

er’s exact test was used for comparison of categorical variables.

Odds ratios (ORs) and their 95% confidence intervals (CI) for the

degree of ICAS (intracranial atherosclerosis) associated with vari-

ous blood pressure subgroups were calculated using logistic

regression analysis. All tests were 2-sided, with a significance level

fixed at 5%.

Results

Baseline Characteristics

A cohort of 2426 consecutive patients was analyzed in the

study. Of total, 1645(67.8%)patients were male. The mean age

on admission for index stroke was 61.6 (�11.3) years. The per-

centage of diabetes mellitus, hyperlipidemia, current smoker,

heavy alcohol use, hyperhomocysteinemia, history of previous

stroke/TIA, Heart disease, body Mass Index, NIH Stroke Scale at

admission, blood creatinine, statins, antiplatelet therapy, blood

pressure-lowering therapy, multiple ICAS, type of vascular

lesion, distribution of ICAS, and pattern of infarct were signifi-

cantly different among subgroups of different hypertension

stages by JNC 7, while others had nonsignificant difference. The

clinical features of the participants have been summarized in

Table 1.

Blood pressure and poor outcome

The rate of poor outcome at discharge was found to be

increased with higher category of blood pressures. Among

patients with stenosis of <50%, the rate of poor outcome at dis-

charge was 13.06%, 14.63%, 34.48%, and 40.80% (P < 0.0001)

in each blood pressure subgroup (from normal, to prehyperten-

sion, to hypertension stage I, and to hypertension stage II).

Among patients with 50% to 69% stenosis, the rates were

25.0%, 27.3%, 30.8%, and 43.0%, respectively (P = 0.4508). In

patients with 70% to 99% stenosis, the rate of poor outcome at

discharge was 19.3%, 23.5%, 26.7%, and 39.7% (P = 0.0010).

Among patients with occlusion the rate was 17.6%, 22.1%,
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29.5%, and 49.8% (P < 0.0001). The same trend was observed

at 12-month poor outcome. In patients with stenosis <50%, the

rate of poor outcome at discharge were 6.6%, 7.5%, 17.8%,

and 28.2% (P < 0.0001). Among patients with 50% to 69% ste-

nosis the rate was 16.6%, 27.2%, 23.0%, and 21.4%

(P = 0.8592). Among patients with 70% to 99% stenosis, the

rate of poor outcome at 12-month was 12.6%, 15.3%, 28.5%,

and 27.9% (P = 0.0038). In patients with occlusion the rate was

11.6%, 21.5%, 23.9%, and 35.1% (P < 0.0001). The trend of

poor outcome has been shown in Figures 1 and 2.

The degree of ICAS associated with various blood pressure sub-

groups was calculated using logistic regression analysis adjusted

on age, hyperhomocysteinemia, body mass index, NIHSS at

admission, distribution of ICAS, border-zone infarction, degree of

stenosis, antiplatelet therapy, statins, blood pressure-lowering

therapy. The adjusted P values were all >0.05. (Table 2)

Table 1 Baseline characteristics of 2426 patients by the classification of JNC 7 hypertension stage

Characteristics Total Normal Prehypertension Hypertension stage I Hypertension stage II P value

Male sex 1645 333 (71.9) 72 (75.0) 276 (67.0) 964 (66.3) 0.0550

Agea, mean, (SD), year 61.6 � 11.3 58.8 � 12.5 58.8 � 12.8 62.9 � 10.3 62.3 � 10.9 <0.0001

Diabetes mellitus 862 115 (24.8) 27 (28.1) 144 (35.0) 576 (39.6) <0.0001

Hyperlipidemia 1862 328 (70.8) 75 (78.1) 305 (74.0) 1154 (79.3) 0.0010

Family history of stroke 254 39 (8.4) 12 (12.5) 38 (9.2) 165 (11.3) 0.2261

Current smoker 898 198 (42.8) 48 (50.0) 147 (35.7) 505 (34.7) 0.0007

Heavy drinker 124 26 (5.6) 10 (10.4) 12 (2.9) 76 (5.2) 0.0189

Hyperhomocysteinemia 680 98 (21.2) 40 (41.7) 109 (26.5) 433 (29.8) <0.0001

History of previous stroke/TIA 1703 261 (56.4) 59 (61.5) 290 (70.4) 1093 (75.1) <0.0001

History of hemorrhage stroke 45 9 (1.9) 1 (1.0) 9 (2.2) 26 (1.8) 0.8845

Heart disease 210 23 (5.0) 9 (9.4) 38 (9.2) 140 (9.6) 0.0193

Peripheral vascular disease 20 2 (0.4) 3 (3.1) 3 (0.7) 12 (0.8) 0.0678

Body mass indexa 24.6 � 3.2 24.0 � 3.3 24.6 � 3.0 24.5 � 3.0 24.8 � 3.2 <0.0001

NIH Stroke Scale at admissionb 4.0 (1.0–7.0) 3.0 (1.0–6.0) 3.0 (1.0–7.0) 4.0 (2.0–7.0) 4.0 (2.0–7.0) 0.0173

Blood creatininea 81.3 � 37.1 76.0 � 17.5 75.5 � 17.1 81.1 � 37.7 83.4 � 33.6 0.0002

Antiplatelet therapy 2274 424 (91.6) 87 (90.6) 371 (90.1) 1392 (95.7) <0.0001

Statins 1867 328 (70.8) 76 (79.2) 310 (75.2) 1153 (79.2) 0.0018

Blood pressure-lowering therapy 1275 22 (4.8) 22 (22.9) 216 (52.4) 1015 (69.8) <0.0001

Type of vascular lesion

None 1230 268 (57.9) 44 (45.8) 213 (51.7) 705 (48.5) 0.0262

Intracranial only 949 155 (33.5) 39 (40.6) 157 (38.1) 598 (41.1)

Intra- and extracranial 247 40 (8.6) 13 (13.5) 42 (10.2) 152 (10.5)

Multiple ICAS 519 63 (13.6) 20 (10.8) 70 (17.0) 366 (25.2) <0.0001

Distribution of ICAS

None 1230 268 (57.9) 44 (45.8) 213 (51.7) 705 (48.5) <0.0001

Anterior 596 124 (26.8) 38 (39.6) 96 (23.3) 338 (23.2)

Posterior 304 39 (8.4) 4 (4.2) 67 (16.3) 194 (13.3)

Anterior and posterior 296 32 (6.9) 10 (10.4) 36 (8.7) 218 (15.0)

Severity of ICAS

None or <50% 1230 268 (57.9) 44 (45.8) 213 (51.7) 705 (48.5) 0.0056

50–69% 304 41 (8.9) 11 (11.5) 53 (12.9) 199 (13.7)

70–99% 221 29 (6.3) 13 (13.5) 30 (7.3) 149 (10.2)

100% 671 125 (27.0) 28 (29.2) 116 (28.2) 402 (27.6)

Multiple infarctions 235 45 (13.7) 10 (13.9) 37 (12.0) 143 (12.8) 0.9224

Pattern of infarct

No infarct 537 124 (27.4) 20 (21.7) 96 (23.8) 297 (21.0) <0.0001

Cortical 93 20 (4.4) 5 (5.4) 19 (4.7) 49 (3.5)

Subcortical 945 158 (35.0) 39 (42.4) 164 (40.6) 584 (41.3)

Mixed cortical and subcortical 331 91 (20.1) 16 (17.4) 50 (12.4) 174 (12.3)

Infratentorial 418 52 (11.5) 12 (13.04) 71 (17.6) 283 (20.0)

Supra- and infratentorial 37 7 (1.6) 0 (0) 4 (1.0) 26 (1.8)

White matter changes 997 117 (25.3) 27 (28.1) 170 (41.3) 683 (47.0) <0.0001

Complete circle of Willis 117 30 (6.5) 5 (5.2) 17 (4.1) 65 (4.4) 0.3036

Border zone 206 47 (10.2) 16 (16.7) 29 (7.0) 114 (7.8) 0.0080

ICAS indicates intracranial atherosclerosis. aContinuous variable with normal distribution was expressed as mean � SD; other values are expressed as

n (%). bNIH Stroke Scale with abnormal distribution was expressed as medians with IQR in parentheses.
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Discussion

Intracranial large arterial stenosis or occlusion was very common

in Chinese ischemic stroke patients [4]. These patients usually had

more severe strokes at admission, stayed longer in hospitals and

had high risk of recurring strokes, up to 25–30% in 2 years after

stroke [12–14]. Only a few large, multicenter randomized trials

evaluating stroke-preventive therapies for this special population

have been performed. Hypertension was an important modifiable

risk factor. In SAMMPRIS trial, achievement of SBP <140 mmHg

was recommended for patients with severe stenosis (70%–99%)

of a major intracranial artery [15].

Our study provided the data supporting the need to control

blood pressure in patients with ICAS. The relationship between

blood pressure and functional outcomes in acute ischemic stroke

patients with ICAS or occlusion in a hospitalized Chinese popula-

tion was investigated. The results showed that the rate of poor

outcome at discharge and 12-month follow-up increased with

increase of hypertension stage by JNC 7 criteria in patients with

severe stenosis and occlusion. The highest rate of poor outcome

was observed among patients with intracranial arterial occlusion

and stage II hypertension. However, the hypertension stage was

not an independent predictor of poor outcome at discharge or 12-

month follow-up. In this study, patients with higher hypertension

stages were older and likely to have multiple vascular risk factors

and higher percentage of multiple intracranial artery lesions,

white matter changes, and more cardiac and renal complications.

These comorbidities likely contributed to the poor outcome in

these patients.

In subanalysis of WASID trial by Turan et al. [9], increased risk

of ischemic stroke and stroke in the territory of the stenotic vessel

was found among 567 patients with symptomatic 50% to 99% ste-

nosis of a major intracranial artery and higher BP, even though

the data were not grouped together according to the severity of ste-
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nosis. In our study, there was no significant correlation between

poor outcome and hypertension stage in patients with stenosis of

50–69%. Furthermore, WASID study measured the blood pressure

at chronic stage of stroke that included the patients with TIA or

nonsevere stroke within 90 days prior to randomization. The rela-

tionship of BP and outcome in patients at acute or subacute stage

of stroke with ICAS remained uncertain. Zilonghao et al. [6] car-

ried out a similar study of 215 stroke patients within 2 weeks of

admission. They observed that higher blood pressure on admission

was associated with an increased risk of death or disability among

patients with symptomatic ICAS (70%–99%) or occlusion.

According to the pathophysiology, ischemic stroke is due to the

abrupt loss of cerebral blood flow to a portion of the brain [8].

Clinic deficits in acute ischemic stroke are caused by both the in-

fracted core and ischemic penumbra. The primary aim of stroke

care is to preserve the penumbra, which means optimizing BP and

cerebral blood flow. Some studies found a U-shaped relationship

between BP and outcome after ischemic stroke exists [16,17]. As

the optimal range of BP for the penumbra is small, too much of

variation may cause further ischemic damage. The optimal range

of BP is unknown and may differ among individuals with different

stroke subtypes. This theory had been confirmed by studies from

symptomatic carotid artery disease. Rothwell PM et al. [18] found

that the risk of stroke increases with blood pressure in the great

majority of patients with symptomatic carotid artery disease, but

the relationship was less steep than in other patients with TIA or

stroke. The relationship was unaffected by unilateral carotid

occlusion alone but was inverted among patients with bilateral

>70% carotid stenosis, suggesting that decreasing blood pressure

dramatically may not be recommended in these patients.

The current study has several limitations. First, variability

and instability in blood pressure had an important role in the

progression of organ damage and triggering of vascular events

[19]. This study did not take these factors into account. Further

research is needed to define the relationship between variability

in blood pressure and outcome of patients with intracranial artery

stenosis. Second, classification of BP according to JNC 7 does not

define very low or high blood pressure. Therefore, our study

reflected certain ranges of BP and the outcome. Thirdly, it had

been observed that the blood pressure in acute ischemic stroke

patients would decline spontaneously within the first week after

the onset. In our study, the trained physicians gave the diagnosis

at discharge according to the blood pressure of each day during

hospitalization and history of hypertension. Further studies

should be launched on continuous monitoring of blood pressure

after stroke, which may more valuable for prediction.

In conclusion, the rate of poor outcome at discharge and 12-

month follow-up was increased in patients with elevated hyper-

tension stages defined by JNC 7 and intracranial arterial stenosis

of 70–99% or occlusion. The highest rate of poor outcome was

observed among patients with occlusion plus stage II hyperten-

sion. Patients with higher hypertension stages are older with more

vascular risk factors and higher percentage of multiple intracranial

arterial lesions, white matter changes, and cardiac and renal com-

plications. Our findings support the need to lower blood pressure

in stroke patients with severe ICAS and/or occlusions.

Acknowledgment

This study was funded by the National Key Technology Research

and Development Program of The Ministry of Science and Tech-

nology of China (2013BAI09B03), the Ministry of Science and

Technology and the Ministry of Health of the People’s Republic of

China. The Grant no. was the National 12th 5-year S & T Major

Table 2 Odds ratios and 95% CIs according to categories of JNC 7 for poor outcome at discharge and 12-month follow-up

Classification of BP

Unadjusted Adjusteda

Poor outcome at

discharge

P

Poor outcome at

12-month follow-up

P

Poor outcome at

discharge

P

Poor outcome at

12-month follow-up

POR (95% CI) OR (95% CI) OR (95%CI) OR (95% CI)

50–69%

Normal

Prehypertension 2.19 (0.45–10.67) 0.57 4.62 (0.79–27.23) 0.24 4.45 (0.38–51.98) 0.23 – 0.94

Hypertension stage I 1.90 (0.65–5.52) 0.62 2.24 (0.55–9.06) 0.82 1.91 (0.26–14.11) 0.53 – 0.94

Hypertension stage II 1.66 (0.65–4.19) 0.93 3.39 (1.00–11.56) 0.23 1.70 (0.31–9.42) 0.54 – 0.94

70–99%

Normal

Prehypertension 0.84 (0.21–3.44) 0.96 1.38 (0.28–6.92) 0.99 3.71 (0.33–41.89) 0.29 4.53 (0.53–38.36) 0.17

Hypertension stage I 0.69 (0.23–2.11) 0.62 1.84 (0.52–6.54) 0.45 0.14 (0.01–1.78) 0.13 1.60 (0.24–10.56) 0.63

Hypertension stage II 0.80 (0.34–1.85) 0.88 1.45 (0.51–4.10) 0.87 0.74 (0.11–5.29) 0.77 3.30 (0.60–18.23) 0.17

100%

Normal

Prehypertension 1.09 (0.48–2.49) 0.96 0.69 (0.26–1.87) 0.32 1.36 (0.27–6.94) 0.71 0.86 (0.20–3.71) 0.84

Hypertension stage I 0.95 (0.57–1.60) 0.41 0.99 (0.55–1.76) 0.99 0.89 (0.35–2.22) 0.80 0.95 (0.42–2.17) 0.91

Hypertension stage II 1.44 (0.96–2.16) 0.06 1.38 (0.87–2.17) 0.04 1.84 (0.87–3.89) 0.11 1.36 (0.69–2.69) 0.38

The odds ratios (ORs) and probability values are for comparisons between the lowest blood pressure category and each of the higher blood pressure

categories. CI was the abbreviation for confidence intervals. aAdjusted by age, hyperhomocysteinemia, body mass index, NIHSS at admission, distribu-

tion of ICAS, border-zone infarction, degree of stenosis, antiplatelet therapy, statins, blood pressure-lowering therapy.

534 CNS Neuroscience & Therapeutics 21 (2015) 530–535 ª 2015 The Authors. CNS Neuroscience & Therapeutics Published by John Wiley & Sons Ltd.

Relationship between Blood Pressure and Outcome of ICAS D.-D. Yu et al.



Project (2011BAI08B01, 2011BAI08B02), and the project of

Beijing institute for brain disorders (BIBD-PXM2013_014226_07_

000084).

Conflict of Interest

The authors declare no conflict of interest.

References

1. Liu L, Wang D, Wong KSL, Wang Y. Stroke and stroke

care in China: huge burden, significant workload, and a

national priority. Stroke 2011;42:3651–3654.

2. Sacco RL, Kargman DE, Gu Q, Zamanillo MC. Race-

ethnicity and determinants of intracranial atherosclerotic

cerebral infarction. The Northern Manhattan Stroke

Study. Stroke 1995;26:14–20.

3. Wong LKS. Global burden of intracranial atherosclerosis.

Int J Stroke 2006;1:158–159.

4. Wang Y, Zhao X, Liu L, et al. Prevalence and outcomes of

symptomatic intracranial large artery stenoses and

occlusions in China: The Chinese Intracranial

Atherosclerosis (CICAS) Study. Stroke 2014;45:

663–669.

5. Wang WJ, Lu JJ, Wang YJ, et al. Clinical characteristics,

management, and functional outcomes in Chinese

patients within the first year after intracerebral

hemorrhage: analysis from China National Stroke

Registry. CNS Neurosci Ther 2012;18:773–780.

6. Hao Z, Liu M, Wang D, Wu B, Tao W, Chang X. High

blood pressure on admission in relation to poor outcome

in acute ischemic stroke with intracranial atherosclerotic

stenosis or occlusion. J Stroke Cerebrovasc Dis

2014;23:1403–1408.

7. Wang H, Tang Y, Rong X, et al. Effects of early blood

pressure lowering on early and long-term outcomes after

acute stroke: An updated meta-analysis. PLoS ONE

2014;9:e97917.

8. Mullen MT, McKinney JS, Kasner SE. Blood pressure

management in acute stroke. J Hum Hypertens

2009;23:559–569.

9. Turan TN, Cotsonis G, Lynn MJ, Chaturvedi S,

Chimowitz M. Warfarin-Aspirin Symptomatic Intracranial

Disease (WASID) Trial Investigators. Relationship

between blood pressure and stroke recurrence in patients

with intracranial arterial stenosis. Circulation

2007;115:2969–2975.

10. Yu JG, Zhou RR, Cai GJ. From hypertension to stroke:

mechanisms and potential prevention strategies. CNS

Neurosci Ther 2011;17:577–584.

11. Chobanian AV, Bakris GL, Black HR, et al. The seventh

report of the joint national committee on prevention,

detection, evaluation, and treatment of high blood

pressure: The JNC 7 report. JAMA 2003;289:2560–2572.

12. Wong KS, Li H. Long-term mortality and recurrent stroke

risk among Chinese stroke patients with predominant

intracranial atherosclerosis. Stroke 2003;34:2361–2366.

13. Kasner SE, Chimowitz MI, Lynn MJ, et al. Predictors of

ischemic stroke in the territory of a symptomatic

intracranial arterial stenosis. Circulation 2006;113:555–563.

14. Mazighi M, Tanasescu R, Ducrocq X, et al. Prospective

study of symptomatic atherothrombotic intracranial

stenoses: The GESICA study. Neurology 2006;66:1187–

1191.

15. Kernan WN, Ovbiagele B, Black HR, et al. Guidelines for

the prevention of stroke in patients with stroke and

transient ischemic attack: A guideline for healthcare

professionals from the American Heart Association/

American Stroke Association. Stroke 2014;45:

2160–2236.

16. Leonardi-Bee J, Bath PMW, Phillips SJ, Sandercock PAG.

IST Collaborative Group. Blood pressure and clinical

outcomes in the International Stroke Trial. Stroke

2002;33:1315–1320.

17. Vemmos KN, Tsivgoulis G, Spengos K, et al. U-shaped

relationship between mortality and admission blood

pressure in patients with acute stroke. J Intern Med

2004;255:257–265.

18. Rothwell PM, Howard SC, Spence JD. Relationship

between blood pressure and stroke risk in patients with

symptomatic carotid occlusive disease. Stroke

2003;34:2583–2590.

19. Rothwell PM. Limitations of the usual blood-pressure

hypothesis and importance of variability, instability, and

episodic hypertension. Lancet 2010;375:

938–948.

ª 2015 The Authors. CNS Neuroscience & Therapeutics Published by John Wiley & Sons Ltd. CNS Neuroscience & Therapeutics 21 (2015) 530–535 535

D.-D. Yu et al. Relationship between Blood Pressure and Outcome of ICAS


