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脑血管病一级预防

1
• 脑血管病是可预防性的疾病

2
• 预防脑血管病的主要策略
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• 成长的烦恼：更加依赖影像学技术
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regional, and country-specifi c levels. We used the same 
methods as used for GBD 20131 to calculate uncertainty 
intervals (UI) based on a Bayesian approach for all PAFs. 
UIs should be interpreted as given current data and prior 
assumptions (priors), and the statistics might vary by this 
interval. Contrary to the frequentist approach commonly 
used to estimate 95% CIs, our approach does not assume a 
single true value for 95% CI, but instead has a posterior 
distribution. For practical purposes, the implications of 
both UIs and CIs are similar. The inclusion criteria for 
each risk–outcome (stroke) pair, data sources, and methods 
of a systematic search to identify relevant scientifi c 
literature to estimate risk factor exposure distributions in 
1990 and 2013 have been described in detail elsewhere.1,4

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to 
all the data in the study and had fi nal responsibility for 
the decision to submit for publication.

Results
Globally, 90·5% of the burden of stroke (as measured in 
DALYs) was attributable to the modifi able risk factors 
analysed (table). Although, in most countries worldwide, 
stroke burden from all these risk factors combined varied 
between 80% and 97%; in most African countries, it 
varied between 72% and 79% (fi gure 1). Of the total 
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 Figure 1: Stroke-related DALYs attributable to all modifi able risk factors combined for both sexes in 2013
DALY=disability-adjusted life-year.
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Diet high in sugar-sweetened beverages

Risk factor
High systolic blood pressure
Diet low in fruits
High body-mass index
Diet high in sodium
Smoking
Diet low in vegetables
Ambient particulate matter (2·5 µm) pollution
Household air pollution from solid fuels
Diet low in whole grains
High fasting plasma glucose
Low physical activity
Low glomerular filtration rate
Alcohol use
Lead exposure
High total cholesterol
Second-hand smoke

11–15
>15

Figure 2: Top risk factors ranked by number of DALYs attributable to stroke for both sexes combined in 21 regions in 2013
For the list of countries included within these regions, please see the appendix (pp 1–2). DALY=disability-adjusted life-year. 
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Global burden of stroke and risk factors in 188 countries, 
during 1990–2013: a systematic analysis for the Global 
Burden of Disease Study 2013
Valery L Feigin, Gregory A Roth, Mohsen Naghavi, Priya Parmar, Rita Krishnamurthi, Sumeet Chugh, George A Mensah, Bo Norrving, Ivy Shiue, 
Marie Ng, Kara Estep, Kelly Cercy, Christopher J L Murray, Mohammad H Forouzanfar, for the Global Burden of Diseases, Injuries, and Risk Factors 
Study 2013 and Stroke Experts Writing Group* 

Summary 
Background The contribution of modifi able risk factors to the increasing global and regional burden of stroke is 
unclear, but knowledge about this contribution is crucial for informing stroke prevention strategies. We used data 
from the Global Burden of Disease Study 2013 (GBD 2013) to estimate the population-attributable fraction (PAF) of 
stroke-related disability-adjusted life-years (DALYs) associated with potentially modifi able environmental, 
occupational, behavioural, physiological, and metabolic risk factors in diff erent age and sex groups worldwide and in 
high-income countries and low-income and middle-income countries, from 1990 to 2013.

Methods We used data on stroke-related DALYs, risk factors, and PAF from the GBD 2013 Study to estimate the burden 
of stroke by age and sex (with corresponding 95% uncertainty intervals [UI]) in 188 countries, as measured with stroke-
related DALYs in 1990 and 2013. We evaluated attributable DALYs for 17 risk factors (air pollution and environmental, 
dietary, physical activity, tobacco smoke, and physiological) and six clusters of risk factors by use of three inputs: risk 
factor exposure, relative risks, and the theoretical minimum risk exposure level. For most risk factors, we synthesised 
data for exposure with a Bayesian meta-regression method (DisMod-MR) or spatial-temporal Gaussian process 
regression. We based relative risks on meta-regressions of published cohort and intervention studies. Attributable 
burden for clusters of risks and all risks combined took into account evidence on the mediation of some risks, such as 
high body-mass index (BMI), through other risks, such as high systolic blood pressure (SBP) and high total cholesterol.

Findings Globally, 90·5% (95% UI 88·5−92·2) of the stroke burden (as measured in DALYs) was attributable to the 
modifi able risk factors analysed, including 74·2% (95% UI 70·7−76·7) due to behavioural factors (smoking, poor 
diet, and low physical activity). Clusters of metabolic factors (high SBP, high BMI, high fasting plasma glucose, high 
total cholesterol, and low glomerular fi ltration rate; 72·4%, 95% UI 70·2−73·5) and environmental factors (air 
pollution and lead exposure; 33·4%, 95% UI 32·4−34·3) were the second and third largest contributors to DALYs. 
Globally, 29∙2% (95% UI 28·2–29·6) of the burden of stroke was attributed to air pollution. Although globally there 
were no signifi cant diff erences between sexes in the proportion of stroke burden due to behavioural, environmental, 
and metabolic risk clusters, in the low-income and middle-income countries, the PAF of behavioural risk clusters in 
males was greater than in females. The PAF of all risk factors increased from 1990 to 2013 (except for second-hand 
smoking and household air pollution from solid fuels) and varied signifi cantly between countries.

Interpretation Our results suggest that more than 90% of the stroke burden is attributable to modifi able risk factors, 
and achieving control of behavioural and metabolic risk factors could avert more than three-quarters of the global 
stroke burden. Air pollution has emerged as a signifi cant contributor to global stroke burden, especially in low-
income and middle-income countries, and therefore reducing exposure to air pollution should be one of the main 
priorities to reduce stroke burden in these countries.

Funding Bill & Melinda Gates Foundation, American Heart Association, US National Heart, Lung, and Blood Institute, 
Columbia University, Health Research Council of New Zealand, Brain Research New Zealand Centre of Research 
Excellence, and National Science Challenge, Ministry of Business, Innovation and Employment of New Zealand.

Introduction
A comparative assessment of the burden of stroke (in 
disability-adjusted life-years [DALYs]) attributable to 
potentially modifi able risk factors between regions and 
countries is crucial for education campaigns, evidence-
based planning, priority setting, and resource allocation in 
stroke prevention. Understanding of the contribution of 
each risk factor to changes in stroke burden is important to 

establish country-specifi c and region-specifi c policies for 
both short-term and long-term population welfare. 
Documenting how much of the worldwide burden of 
stroke can be explained by lifestyle, environmental and 
occupational exposures, and metabolic risk factors allows 
quantifi cation of the magnitude of stroke burden associated 
with various risks and prioritisation of preventive strategies 
at the global, regional, and national levels.

Lancet Neurol 2016; 15: 913–24

Published Online
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188个国家卒中及其危险因素分析
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regional, and country-specifi c levels. We used the same 
methods as used for GBD 20131 to calculate uncertainty 
intervals (UI) based on a Bayesian approach for all PAFs. 
UIs should be interpreted as given current data and prior 
assumptions (priors), and the statistics might vary by this 
interval. Contrary to the frequentist approach commonly 
used to estimate 95% CIs, our approach does not assume a 
single true value for 95% CI, but instead has a posterior 
distribution. For practical purposes, the implications of 
both UIs and CIs are similar. The inclusion criteria for 
each risk–outcome (stroke) pair, data sources, and methods 
of a systematic search to identify relevant scientifi c 
literature to estimate risk factor exposure distributions in 
1990 and 2013 have been described in detail elsewhere.1,4

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to 
all the data in the study and had fi nal responsibility for 
the decision to submit for publication.

Results
Globally, 90·5% of the burden of stroke (as measured in 
DALYs) was attributable to the modifi able risk factors 
analysed (table). Although, in most countries worldwide, 
stroke burden from all these risk factors combined varied 
between 80% and 97%; in most African countries, it 
varied between 72% and 79% (fi gure 1). Of the total 
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 Figure 1: Stroke-related DALYs attributable to all modifi able risk factors combined for both sexes in 2013
DALY=disability-adjusted life-year.
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Diet high in sugar-sweetened beverages

Risk factor
High systolic blood pressure
Diet low in fruits
High body-mass index
Diet high in sodium
Smoking
Diet low in vegetables
Ambient particulate matter (2·5 µm) pollution
Household air pollution from solid fuels
Diet low in whole grains
High fasting plasma glucose
Low physical activity
Low glomerular filtration rate
Alcohol use
Lead exposure
High total cholesterol
Second-hand smoke
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Figure 2: Top risk factors ranked by number of DALYs attributable to stroke for both sexes combined in 21 regions in 2013
For the list of countries included within these regions, please see the appendix (pp 1–2). DALY=disability-adjusted life-year. 
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危险因素的变化

Lancet 2020; 396: 1204–22

2010-2019年均变化情况
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脑血管病一级预防

1
• 脑血管病是可预防性的疾病

2
• 预防脑血管病的主要策略

3
• 成长的烦恼：更加依赖影像学技术
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理想脑健康的影响因素

Stroke. 2017;48:e284-e303.
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理想脑健康的定义

定义：在任何阶段，执行能力达到相应年龄段人群中，没有已知
的引起认知水平下降的脑和其他器官系统疾病的平均水平，或
者个体能够实施想要承担的工作。

Stroke. 2017;48:e284-e303.
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主要策略

Copyright © 10



마스터제목스타일편집

11

理想脑健康的7个指标

行为：
•体重指数<25 kg/m2
•健康的饮食习惯
•不吸烟
•达到目标水平的体力活动
医疗监测：
•血压未进行治疗时<120/80mmHg
•总胆固醇未治疗时 <200mg/dL
•快速血糖<100mg/dL

Stroke. 2017;48:e284-e303.
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健康的饮食习惯

12

STROKE, 2017 Oct;48:2905-2911,

蔬菜：200
克；

水果：200
克

坚果：10
克；

橄榄油：
25克

巧克力：
50克

咖啡和茶：
3杯

酒：不饮
酒。或男

性<25克，
女性<15

克
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运动和体力活动

¡ 中等强度运动（快走、骑车、休闲游泳等）：150分钟
¡ 剧烈有氧运动（跑步、快速骑车，泳道游泳）：75分钟

Copyright © 13
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7个指标评分
参数 低级水平 中级水平 理想水平
行为学
吸烟 仍吸烟 戒烟 < 5 月 不吸烟或者戒烟≥ 5 月
体力活动 没有适度或剧烈的体力活动 中等强度活动1-149 分钟/周，或

者高强度活动1-74分钟/周，或者
中度和高强度活动1-149分钟/周

中度强度活动≥150分钟/周或高强
度活动≥75分钟/周或中等和高等
强度活动≥150分钟/周

饮食 每天<1份新鲜水果、生蔬菜、
熟水果/蔬菜和每周<2份鱼

新鲜水果、生蔬菜、熟水果/蔬菜
每天≥1份和鱼每周≥2份

每种类新鲜水果、生蔬菜、熟水果
/蔬菜每天≥1份和鱼每周≥2份

体重指数（BMI） ≥ 30 kg/m2 25-29.9 kg/m2 BMI < 25 kg/m2

生物学
血脂 HDL-C < 40 mg/dL 治疗后HDL-C ≥60 或者40-60 

mg/dL
未经治疗HDL-C ≥60 mg/dL 

血压 收缩压 ≥140 mm Hg 或者
舒张压 ≥90 mm Hg

治疗后收缩压<120 mm Hg 和 舒
张压 <80 mm Hg 或者收缩压
120-139 或舒张压80-89 mm Hg

未经治疗收缩压<120 mm Hg 和
舒张压 <80 mm Hg

血糖 FPG ≥126 mg/dL 
或者HbA1c ≥6.5

治疗后 FPG <100 mg/dL 或者
100-125 mg/dL 
或经治疗后 HbA1c <5.7 或者
5.7-6.5 

未经治疗FPG <100 mg/dL 或者
HbA1c <5.7 untreated

Mol Genet Genomic Med. 2019 Aug;7(8):e846Copyright © 14
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目前控制水平

Mol Genet Genomic Med. 2019 Aug;7(8):e846Copyright © 15



마스터제목스타일편집

16

控制水平与卒中风险

Mol Genet Genomic Med. 2019 Aug;7(8):e846Copyright © 16
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抗血小板在一级预防中的作用

2021/8/13 国家神经系统疾病临床医学研究中⼼ 17

J Am Coll Cardiol. 2019 Jun 
18;73(23):2915-2929
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美国指南推荐(2019年3月）

2021/8/13 国家神经系统疾病临床医学研究中⼼ 18

•对于⼼脑⾎管事件风险较⾼且不具有出⾎⾼危因素的 40∼70
岁患者，可以考虑应用小剂量阿司匹林（75∼100mg/d）。（
A级证据，IIb级推荐）
•年龄＞70 岁的个体，不建议将阿司匹林用于⼼脑⾎管事件的
⼀级预防。（B-R级证据，III级推荐）
•伴有任何出⾎⾼危因素的个体均不宜将阿司匹林用于⼼脑⾎
管事件的⼀级预防。（C-LD级证据，III级推荐）

Copyright © 18
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脑血管病

1
• 脑血管病是可预防性的疾病

2
• 预防脑血管病的主要策略

3
• 成长的烦恼：更加依赖影像学技术

Copyright © 19



마스터제목스타일편집

20

成长的烦恼

临床评估

结构影像

血管狭窄

斑块性质

MRI ---- 2003

Paul C. 
Lauterbur

Sir Peter 
Mansfield
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？
无症状脑血

管病
正常人群 症状性脑血

管病

脑血管病

静息性脑梗
死 白质高信号 微出血
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腔隙性脑梗死

2021/8/13 22

FLAIR像上病灶中心呈低信号
，周围高信号；

T1像上病灶呈低信号；

T2像上病灶呈高信号。
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腔隙性梗死和血管周围间隙

2021/8/13 23

静息性梗死 血管周围间隙

大小 多数≥3mm ＜3mm
部位 多数在皮质下，少部分

在皮质内

通常在基底节和放射冠，

很少在脑桥、延髓和小

脑

形态 椭圆形或不规则形 线形或香肠型
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白质高信号

2021/8/13 24

CT                         磁共振T1 T2 FLAIR
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白质高信的分级

2021/8/13 25

脑室旁 深部白质

1分
帽状或者铅

笔样薄层病

变

点状病变

2分 病变呈光滑

的晕圈

病变开始融

合

3分

不规则的脑

室旁高信号，

延伸到深部

白质

病变大面积

融合

Copyright © 25



마스터제목스타일편집

26

白质高信号在不同年龄人群中占比
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脑微出血

2021/8/13 27

疾病

• 正常人群:      5％～21%

• 缺血性卒中: 30％～40%

• 脑出血:            60％～68%

年龄

• 60～69岁:18%

• 80岁以上: 38%。

Stroke. 2017;48

Stroke. 2017;48
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脑微出血的发生部位

2021/8/13 28Copyright © 28
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无症状脑血管病

2021/8/13 29

• ⽆症状脑出⾎管病增加卒中发⽣风险

• 缺少管理⽆症状性脑⾎管病的证据，不能直接当

做缺⾎性卒中治疗；
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脑血管病一级预防

1
• 脑血管病是可预防性的疾病

2
• 预防脑血管病的主要策略

3
• 成长的烦恼：更加依赖影像学技术
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