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斑块是动脉粥样硬化进展的重要表现
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Carotid and cerebral arteries

Coronaries & great vessels

Renal & mesenteric arteries

Iliac & common femoral arteries

Superficial femoral artery

Tibioperoneal arteries

Abdominal aorta

Popliteal artery

全身动脉血管床

 22  Meters of large 
vessels in the body

 Atherosclerosis is a 
diffuse disease

 Plaque mass may be 
 1 Kg or more

动脉粥样硬化通常发现于一处以上的动脉血管床广
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中低危患者普遍存在亚临床动脉粥样硬化

Fernández-Friera Let al. Circulation. 2015 Jun 16;131(24):2104-13. 

PESA研究：纳入4184名无症状受试者，平均年龄45.8(40-54)岁，其中99%为Framingham评

分低中危患者，利用2/3 D超声检查颈动脉、腹主动脉、髂股动脉动脉粥样硬化情况。

低中危患者同样需要积极

的危险因素干预！

N=4184,  40-55yr
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Prevalence of subclinical atherosclerosis by age 
and sex in each vascular territory
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Distribution of multi-territorial extent of 
subclinical atherosclerosis
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Distribution of subclinical atherosclerosis detected by 
noninvasive imaging according to FHS risk score
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Prevalence of Subclinical Atherosclerosis in 2 
Contemporaneous Cohort Studies: AWHS and PESA

J Am Coll Cardiol. 2016; 67(11):1263–74

AWHS  N=1423，72% of participants
PESA   N=4184，63% of participants
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Presence of Subclinical Atherosclerosis According to 
Traditional Risk Equation--the AWHS study

n =1,423   40-59 yr, arotid、femoral ultrasound  +  CCTA

J Am Coll Cardiol. 2016; 67(11):1263–74
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Prevalence of Subclinical Atherosclerosis in 
Different Vascular Territories

J Am Coll Cardiol. 2016; 67(11):1263–74
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J Am Coll Cardiol. 2016; 67(11):1263–74

Prediction of coronary calcification by adding the presence 
of AS in different territories to classical risk factors

ROC Curve
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然而，无症状性斑块难以发现

斑块是动脉粥样硬化进展的重要表现，预示

着极高的心血管疾病风险，然而，斑块在引

起心血管疾病等严重后果前常常无临床症状，

该如何识别伴斑块人群？
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不同动脉ASCVD的影像学诊断

• 彩色多普勒超声

颈动脉、下肢动脉彩超等

• CTA 或MRA

冠脉、颈动脉、颅内动脉、肾动脉等

• 造影、IVUS
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更多地关注外周动脉

• 颈动脉

ASCVD的“窗口”

CIMT
粥样斑块

• 下肢动脉

“病在腿上，险在心上”
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颅脑CTA示：重度脑动脉硬化，双侧颈内动脉及左侧椎动

脉多发钙化斑块，右侧椎动脉纤细。广
东
省
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中腹部CT平扫+增强+CTA：

双肾动脉起始部粥样硬化斑块形成，管腔略狭窄；腹主动

脉、脾动脉、肠系膜上动脉硬化广
东
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颈动脉造影

广
东
省
胸
痛
中
心
协
会



2016 ESC/EAS血脂异常指南

显著斑块人群属于极高危/高危人群
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The CAFES-CAVE study

13 221 low-risk,  healthy,  
asymptomatic individuals 
were included in a 10-year, 
prospective, follow-up based 
on carotid and femoral 
bifurcation morphology 
defined by B-mode US.

Results
I: 0.1% CVEs , 
II: 8.6% CVEs, 
III:39.3% CVEs,
IV: 81.5% CVEs.
II+III+IV: 
98.6% CVEs and deaths

I: normal wall
II: wall thickening
III: non-stenosing plaques
IV: stenosing plaques (>50%)

Atherosclerosis, 2001, 156:379 -387
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OR 2.09,  P=0.034

OR 1.99,  P=0.047

OR 2.62,  P=0.003

K-M curve for CVEs in the groups with and without plaques 
in the carotid and femoral arteries followed for a mean 10 yrs  

Atherosclerosis, 2010, 209: 469 - 473
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Tromsø研究：

颈动脉斑块增加新发MI风险

Johnsen SH et al. Stroke. 2007;38:2873-80.

挪威Tromsø前瞻性研究，共纳入6226例无MI病史患者，测量其IMT，总斑
块面积，斑块回声反射性，随访6年，记录新发MI的发生率

*斑块面积最高三分位数组vs无斑块组

RR=1.56
(95%CI:1.04-2.36)

男性，
心肌梗死

RR=3.95
(95%CI:2.16-7.19)

女性，
心肌梗死
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胆固醇理论历久弥新

N.N.Anitschkow

Sudan-stained aorta of a rabbit fed 61 egg 
yolks over a 70-day period. Anitschkow
recognized that the earliest lesions appeared 
in the arch near the orifices of branch points 
and then moved caudally (1913)广
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胆固醇与动脉粥样硬化
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权威血脂指南一致指出

降低ASCVD风险，他汀是首选

2016 ESC血脂异常
指南4

2013 ACC/AHA胆固
醇管理指南1

2014 NLA血脂
异常管理建议3

2014 NICE
血脂管理指南2

2016 中国血脂异常
指南5

1. Stone NJ, et al. J Am Coll Cardiol. 2014 Jul 1;63(25 Pt B):2889-934
2. Rabar S, et al. BMJ. 2014 Jul 17;349:g4356 
3. Jacobson TA, et al. J Clin Lipidol. 2014;8(5):473-88
4. Catapano AL, et al. Eur Heart J. 2016 Aug 27. pii: ehw272. [Epub ahead of print]
5. 中国成人血脂异常防治指南（2016年修订版）.中国循环杂志. 2016;31(10):937-953

“他汀类已成
为防治ASCVD这
类疾病最为重
要的药物。”

“为了调脂达
标，临床上应
首选他汀类调
脂药物（I 类
推荐，A 级证
据）”
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阿托伐他汀显著降低主要ASCVD风险

Stroke. 2008 Dec;39(12):3297-302. .Sillesen H, et al. Stroke. 2008 Dec; 39(12):3297-302

*任何心血管事件：卒中或TIA、心源性死亡、非致死性心肌梗死、心脏骤停后的复苏、不稳定性心绞痛、
冠状动脉血管重建术、需紧急住院的心绞痛或心肌缺血、血管重建术（冠状动脉或颈动脉或周围动脉）、
有临床意义的周围血管疾病

• SPARCL颈动脉狭窄亚组研究共纳入1,007例近期有卒中或TIA病史伴颈

动脉狭窄患者；颈动脉平均狭窄51% 

-33%

(P=0.02)

-
42%
(P＜0.0001)

-
56%
(P=0.006)

卒中 任何心血管事件* 颈动脉血管重建术
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强化治疗组：立普妥20mg
入选患者：

ACS患者PCI后70例患者 常规治疗组： 降脂饮食为主
（如LDL-C>150mg/dL，加用胆固醇吸收抑制剂）

6个月

IVUS

主要终点:通过IVUS测定罪犯血管非PCI
部位斑块体积变化的百分数

IVUS

Okazaki S, et al. Circulation. 2004; 110: 1061-68

ESTABLISH: 
ACS患者早期他汀治疗
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ESTABLISH：
阿托伐他汀20mg治疗，斑块出现逆转

Circulation. 2004;110:1061-1068

阿托伐他汀

n=24

-13.1

与基线比显著逆转

P＜0.0001

常规治疗组
n=24

与基线比显著进展
P=0.02768.7

p＜0.0001

10

5

0
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-20逆
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（
%
）

进
展

治疗组和强化治疗组分别降
低至119mg/dl和70mg/dl
（P＜0.0001）广
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基线时

斑块面积8.6 mm2

立普妥®治疗后

斑块面积6.4mm2

管腔面积
10.0mm2

血管截面
18.6mm2

管腔面积
10.5mm2

血管截面
16.9mm2

斑块面积
8.6mm2

斑块面积
6.4mm2

Shinya Okazaki, et al. Circulation. 2004;110:1061-1068

ESTABLISH:阿托伐他汀20mg/d 6个月

逆转亚洲ACS患者动脉粥样硬化斑块
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REACH II研究
瑞舒伐他汀继续治疗与终止治疗影像学对比

瑞舒伐
他汀继
续治疗

瑞舒伐
他汀终
止治疗

管腔为红色，外壁为蓝色，脂质内容物为黄色

Du R, et al. J Clin Lipidol. 2016 May-Jun;10(3):587-93.
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N Engl J Med. 2017 Apr 6;376(14):1370
Four years later 广
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https://www.ncbi.nlm.nih.gov/pubmed/?term=nejm+2017,376(14):1370


An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

FOURIER
Further cardiovascular OUtcomes 
Research with PCSK9 Inhibition in 

subjects with Elevated Risk

MS Sabatine, RP Giugliano, AC Keech, N Honarpour,
SM Wasserman, PS Sever, and TR Pedersen,

for the FOURIER Steering Committee & Investigators

American College of Cardiology – 66th Annual Scientific Session
Late-Breaking Clinical Trial

March 17, 2017

N Engl J Med. 2017 May 4;376(18):1713-1722
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

Trial Design

Evolocumab SC 
140 mg Q2W or 420 mg QM

Placebo SC
Q2W or QM

LDL-C ≥70 mg/dL or
non-HDL-C ≥100 mg/dL

Follow-up Q 12 weeks

Screening, Lipid Stabilization, and Placebo Run-in

High or moderate intensity statin therapy (± ezetimibe)

27,564 high-risk, stable patients with established CV disease (prior MI, 
prior stroke, or symptomatic PAD)

RANDOMIZED
DOUBLE BLIND

Sabatine MS et al. Am Heart J 2016;173:94-101
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

Safety

Evolocumab
(N=13,769)

Placebo
(N=13,756)

Adverse events (%)

Any 77.4 77.4
Serious 24.8 24.7
Allergic reaction 3.1 2.9
Injection-site reaction 2.1 1.6
Treatment-related and led to d/c of study drug 1.6 1.5
Muscle-related 5.0 4.8
Cataract 1.7 1.8
Diabetes (new-onset) 8.1 7.7
Neurocognitive 1.6 1.5

Laboratory results (%)

Binding Ab 0.3 n/a
Neutralizing Ab none n/a

New-onset diabetes assessed in patients without diabetes at baseline; adjudicated by CEC广
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

Summary for Evolocumab

• ↓ LDL-C by 59%
– Consistent throughout duration of trial
– Median achieved LDL-C of 30 mg/dl (IQR 19-46 mg/dl)

• ↓ CV outcomes in patients already on statin therapy
– 15% ↓ broad primary endpoint; 20% ↓ CV death, MI, or stroke
– Consistent benefit, incl. in those on high-intensity statin, low LDL-C
– 25% reduction in CV death, MI, or stroke after 1st year
– Long-term benefits consistent w/ statins per mmol/L ↓ LDL-C

• Safe and well-tolerated 
– Similar rates of AEs, incl DM & neurocog events w/ EvoMab & pbo
– Rates of EvoMab discontinuation low and no greater than pbo
– No neutralizing antibodies developed广
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

Conclusions

In patients with known cardiovascular disease:

1.PCSK9 inhibition with evolocumab significantly & 
safely ↓ major cardiovascular events when added to 
statin therapy

2.Benefit was achieved with lowering LDL 
cholesterol well below current targets
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J Am Coll Cardiol 2014;63:2779–85

Effects on Major ASCVD Events per 1.0-mmol/l (39mg/dl) ReductioninLDL-C

广
东
省
胸
痛
中
心
协
会



Conceptual Model for Resetting Vascular Age Clock 
Approach to the Primary Prevention of ASCVD

HOPE3       LDL-C 33.7mg/dl ,      RRR 30%
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斑块人群启动他汀治疗，刻不容缓

• 影像学检查发现斑块病人

• 斑块人群ASCVD风险高，属极高危人群

• 降低LDL-C降低斑块病人ASCVD风险

• 他汀药物--显著降低ASCVD风险

Summary
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