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Since the 2006 update of the American Heart Association
(AHA)/American College of Cardiology Foundation

(ACCF) guidelines on secondary prevention,1 important evi-
dence from clinical trials has emerged that further supports and
broadens the merits of intensive risk-reduction therapies for
patients with established coronary and other atherosclerotic
vascular disease, including peripheral artery disease, atheroscle-
rotic aortic disease, and carotid artery disease. In reviewing this
evidence and its clinical impact, the writing group believed it
would be more appropriate to expand the title of this guideline to
“Secondary Prevention and Risk Reduction Therapy for Patients
With Coronary and Other Atherosclerotic Vascular Disease.”
Indeed, the growing body of evidence confirms that in patients
with atherosclerotic vascular disease, comprehensive risk factor
management reduces risk as assessed by a variety of outcomes,
including improved survival, reduced recurrent events, the need

for revascularization procedures, and improved quality of life. It
is important not only that the healthcare provider implement
these recommendations in appropriate patients but also that
healthcare systems support this implementation to maximize the
benefit to the patient.

Compelling evidence-based results from recent clinical trials
and revised practice guidelines provide the impetus for this
update of the 2006 recommendations with evidence-based re-
sults2–165 (Table 1). Classification of recommendations and level
of evidence are expressed in ACCF/AHA format, as detailed in
Table 2. Recommendations made herein are largely based on
major practice guidelines from the National Institutes of Health
and updated ACCF/AHA practice guidelines, as well as on
results from recent clinical trials. Thus, the development of the
present guideline involved a process of partial adaptation of
other guideline statements and reports and supplemental litera-

The American Heart Association makes every effort to avoid any actual or potential conflicts of interest that may arise as a result of an outside
relationship or a personal, professional, or business interest of a member of the writing panel. Specifically, all members of the writing group are required
to complete and submit a Disclosure Questionnaire showing all such relationships that might be perceived as real or potential conflicts of interest.

This document was approved by the American Heart Association Science Advisory and Coordinating Committee on October 5, 2011, and by the
American College of Cardiology Foundation Board of Trustees on September 29, 2011.

The American Heart Association requests that this document be cited as follows: Smith SC Jr, Benjamin EJ, Bonow RO, Braun LT, Creager MA,
Franklin BA, Gibbons RJ, Grundy SM, Hiratzka LF, Jones DW, Lloyd-Jones DM, Minissian M, Mosca L, Peterson ED, Sacco RL, Spertus J, Stein JH,
Taubert KA. AHA/ACCF secondary prevention and risk reduction therapy for patients with coronary and other atherosclerotic vascular disease: 2011
update: a guideline from the American Heart Association and American College of Cardiology Foundation. Circulation. 2011;124:2458–2473.

Copies: This document is available on the World Wide Web site of the American Heart Association (my.americanheart.org). A copy of the document
is available at http://my.americanheart.org/statements by selecting either the “By Topic” link or the “By Publication Date” link. To purchase additional
reprints, call 843-216-2533 or e-mail kelle.ramsay@wolterskluwer.com.

Expert peer review of AHA Scientific Statements is conducted at the AHA National Center. For more on AHA statements and guidelines development,
visit http://my.americanheart.org/statements and select the “Policies and Development” link.

Permissions: Multiple copies, modification, alteration, enhancement, and/or distribution of this document are not permitted without the express
permission of the American Heart Association. Instructions for obtaining permission are located at http://www.heart.org/HEARTORG/General/
Copyright-Permission-Guidelines_UCM_300404_Article.jsp. A link to the “Copyright Permissions Request Form” appears on the right side of the page.

(Circulation. 2011;124:2458-2473.)
© 2011 American Heart Association, Inc.

Circulation is available at http://circ.ahajournals.org DOI: 10.1161/CIR.0b013e318235eb4d

2458

my.americanheart.org
http://my.americanheart.org/statements
http://my.americanheart.org/statements
http://www.heart.org/HEARTORG/General/Copyright-Permission-Guidelines_UCM_300404_Article.jsp
http://www.heart.org/HEARTORG/General/Copyright-Permission-Guidelines_UCM_300404_Article.jsp


Table 1. AHA/ACCF Secondary Prevention and Risk Reduction Therapy for Patients With Coronary and Other Atherosclerotic
Vascular Disease: 2011 Update: Intervention Recommendations With Class of Recommendation and Level of Evidence

Area for Intervention Recommendations

Smoking

Goal: Complete cessation. No
exposure to environmental
tobacco smoke

Class I
1. Patients should be asked about tobacco use status at every office visit.2,3,4,5,7 (Level of Evidence: B)
2. Every tobacco user should be advised at every visit to quit.4,5,7,9 (Level of Evidence: A)
3. The tobacco user’s willingness to quit should be assessed at every visit. (Level of Evidence: C)
4. Patients should be assisted by counseling and by development of a plan for quitting that may include pharmacotherapy

and/or referral to a smoking cessation program.4–9 (Level of Evidence: A)
5. Arrangement for follow up is recommended. (Level of Evidence: C)
6. All patients should be advised at every office visit to avoid exposure to environmental tobacco smoke at work, home,

and public places.10,11 (Level of Evidence: B)

Blood pressure control

Goal: �140/90 mm Hg
Note: The writing committee did not think that the 2006 recommendations for blood pressure control (below)
should be modified at this time. The writing committee anticipates that the recommendations will be reviewed
when the updated JNC guidelines are released.

Class I

1. All patients should be counseled regarding the need for lifestyle modification: weight control; increased physical
activity; alcohol moderation; sodium reduction; and emphasis on increased consumption of fresh fruits, vegetables, and
low-fat dairy products.12–16 (Level of Evidence: B)

2. Patients with blood pressure �140/90 mm Hg should be treated, as tolerated, with blood pressure medication, treating
initially with �-blockers and/or ACE inhibitors, with addition of other drugs as needed to achieve goal blood
pressure.12,17,18 (Level of Evidence: A)

Lipid management
Goal: Treatment with statin
therapy; use statin therapy to
achieve an LDL-C of �100
mg/dL; for very high risk*
patients an LDL-C �70 mg/dL
is reasonable; if triglycerides
are �200 mg/dL, non–HDL-C†
should be �130 mg/dL,
whereas non–HDL-C �100
mg/dL for very high risk
patients is reasonable

Note: The writing committee anticipates that the recommendations will be reviewed when the updated ATP
guidelines are released.

Class I

1. A lipid profile in all patients should be established, and for hospitalized patients, lipid-lowering therapy as
recommended below should be initiated before discharge.20 (Level of Evidence: B)

2. Lifestyle modifications including daily physical activity and weight management are strongly recommended for all
patients.19,29 (Level of Evidence: B)

3. Dietary therapy for all patients should include reduced intake of saturated fats (to �7% of total calories), trans fatty
acids (to �1% of total calories), and cholesterol (to �200 mg/d).21–24,29 (Level of Evidence: B)

4. In addition to therapeutic lifestyle changes, statin therapy should be prescribed in the absence of contraindications or
documented adverse effects.25–29 (Level of Evidence: A)

5. An adequate dose of statin should be used that reduces LDL-C to �100 mg/dL AND achieves at least a 30% lowering
of LDL-C.25–29 (Level of Evidence: C)

6. Patients who have triglycerides �200 mg/dL should be treated with statins to lower non–HDL-C to �130
mg/dL.25–27,30 (Level of Evidence: B)

7. Patients who have triglycerides �500 mg/dL should be started on fibrate therapy in addition to statin therapy to
prevent acute pancreatitis. (Level of Evidence: C)

Class IIa

1. If treatment with a statin (including trials of higher-dose statins and higher-potency statins) does not achieve the goal
selected for a patient, intensification of LDL-C–lowering drug therapy with a bile acid sequestrant‡ or niacin§ is
reasonable.31–33 (Level of Evidence: B)

2. For patients who do not tolerate statins, LDL-C–lowering therapy with bile acid sequestrants‡ and/or niacin§ is
reasonable.35,36 (Level of Evidence: B)

3. It is reasonable to treat very high-risk patients* with statin therapy to lower LDL-C to �70 mg/dL.26–28,37,38,166 (Level
of Evidence: C)

4. In patients who are at very high risk* and who have triglycerides �200 mg/dL, a non–HDL-C goal of �100 mg/dL is
reasonable.25–27,30 (Level of Evidence: B)

(Continued)

Smith et al AHA/ACCF Secondary Prevention: 2011 Update 2459



Table 1. Continued

Area for Intervention Recommendations

Lipid management cont’d Class IIb

1. The use of ezetimibe may be considered for patients who do not tolerate or achieve target LDL-C with statins, bile
acid sequestrants,‡ and/or niacin.§ (Level of Evidence: C)

2. For patients who continue to have an elevated non–HDL-C while on adequate statin therapy, niacin§ or fibrate�
therapy32,35,41 (Level of Evidence: B) or fish oil (Level of Evidence: C) may be reasonable.

3. For all patients, it may be reasonable to recommend omega-3 fatty acids from fish¶ or fish oil capsules (1 g/d) for
cardiovascular disease risk reduction.44–46 (Level of Evidence: B)

Physical activity Class I

Goal: At least 30 minutes, 7
days per week (minimum 5
days per week)

1. For all patients, the clinician should encourage 30 to 60 minutes of moderate-intensity aerobic activity, such as brisk
walking, at least 5 days and preferably 7 days per week, supplemented by an increase in daily lifestyle activities (eg,
walking breaks at work, gardening, household work) to improve cardiorespiratory fitness and move patients out of the
least fit, least active high-risk cohort (bottom 20%).54,55,58 (Level of Evidence: B)

2. For all patients, risk assessment with a physical activity history and/or an exercise test is recommended to guide
prognosis and prescription.47–52,58 (Level of Evidence: B)

3. The clinician should counsel patients to report and be evaluated for symptoms related to exercise. (Level of Evidence: C)

Class IIa

1. It is reasonable for the clinician to recommend complementary resistance training at least 2 days per week.59 (Level
of Evidence: C)

Weight management Class I

Goals:

Body mass index: 18.5 to
24.9 kg/m2

Waist circumference: women
�35 inches (�89 cm), men
�40 inches (�102 cm)

1. Body mass index and/or waist circumference should be assessed at every visit, and the clinician should consistently
encourage weight maintenance/reduction through an appropriate balance of lifestyle physical activity, structured
exercise, caloric intake, and formal behavioral programs when indicated to maintain/achieve a body mass index
between 18.5 and 24.9 kg/m2.60–62,65–70 (Level of Evidence: B)

2. If waist circumference (measured horizontally at the iliac crest) is �35 inches (�89 cm) in women and �40 inches
(�102 cm) in men, therapeutic lifestyle interventions should be intensified and focused on weight management.66–70 (Level
of Evidence: B)

3. The initial goal of weight loss therapy should be to reduce body weight by approximately 5% to 10% from baseline.
With success, further weight loss can be attempted if indicated. (Level of Evidence: C)

Type 2 diabetes mellitus
management

Note: Recommendations below are for prevention of cardiovascular complications.

Class I

1. Care for diabetes should be coordinated with the patient’s primary care physician and/or endocrinologist. (Level of Evidence: C)

2. Lifestyle modifications including daily physical activity, weight management, blood pressure control, and lipid
management are recommended for all patients with diabetes.19,22-24,29,56,58,59,62,66,74,162 (Level of Evidence: B)

Class IIa

1. Metformin is an effective first-line pharmacotherapy and can be useful if not contraindicated.74–76 (Level of Evidence: A)

2. It is reasonable to individualize the intensity of blood sugar–lowering interventions based on the individual patient’s risk
of hypoglycemia during treatment. (Level of Evidence: C)

Class IIb

1. Initiation of pharmacotherapy interventions to achieve target HbA1c may be reasonable.71,72,74-80 (Level of Evidence: A)

2. A target HbA1c of �7% may be considered. (Level of Evidence: C)

3. Less stringent HbA1c goals may be considered for patients with a history of severe hypoglycemia, limited life
expectancy, advanced microvascular or macrovascular complications, or extensive comorbidities, or those in whom the
goal is difficult to attain despite intensive therapeutic interventions. (Level of Evidence: C)

Antiplatelet
agents/anticoagulants

Class I

1. Aspirin 75–162 mg daily is recommended in all patients with coronary artery disease unless contraindicated.64,81,82,116

(Level of Evidence: A)

● Clopidogrel 75 mg daily is recommended as an alternative for patients who are intolerant of or allergic to aspirin.117

(Level of Evidence: B)

2. A P2Y12 receptor antagonist in combination with aspirin is indicated in patients after ACS or PCI with stent
placement.83–85 (Level of Evidence: A)

● For patients receiving a bare-metal stent or drug-eluting stent during PCI for ACS, clopidogrel 75 mg daily, prasugrel 10
mg daily, or ticagrelor 90 mg twice daily should be given for at least 12 months.84,86,113,114 (Level of Evidence: A)

(Continued)
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Table 1. Continued

Area for Intervention Recommendations

Antiplatelet
agents/anticoagulants cont’d

3. For patients undergoing coronary artery bypass grafting, aspirin should be started within 6 hours after surgery to
reduce saphenous vein graft closure. Dosing regimens ranging from 100 to 325 mg daily for 1 year appear to be
efficacious.87–90 (Level of Evidence: A)

4. In patients with extracranial carotid or vertebral atherosclerosis who have had ischemic stroke or TIA, treatment with
aspirin alone (75–325 mg daily), clopidogrel alone (75 mg daily), or the combination of aspirin plus extended-release
dipyridamole (25 mg and 200 mg twice daily, respectively) should be started and continued.91,104,116 (Level of
Evidence: B)

5. For patients with symptomatic atherosclerotic peripheral artery disease of the lower extremity, antiplatelet therapy with
aspirin (75–325 mg daily) or clopidogrel (75 mg daily) should be started and continued.92,107,116,117 (Level of Evidence: A)

6. Antiplatelet therapy is recommended in preference to anticoagulant therapy with warfarin or other vitamin K
antagonists to treat patients with atherosclerosis.93,94,105,110 (Level of Evidence: A)

● If there is a compelling indication for anticoagulant therapy, such as atrial fibrillation, prosthetic heart valve, left
ventricular thrombus, or concomitant venous thromboembolic disease, warfarin should be administered in addition to
the low-dose aspirin (75–81 mg daily).95,99–102 (Level of Evidence: A)

● For patients requiring warfarin, therapy should be administered to achieve the recommended INR for the specific
condition.81,96 (Level of Evidence: B)

● Use of warfarin in conjunction with aspirin and/or clopidogrel is associated with increased risk of bleeding and
should be monitored closely.97,98,110 (Level of Evidence: A)

Class IIa

1. If the risk of morbidity from bleeding outweighs the anticipated benefit afforded by thienopyridine therapy after stent
implantation, earlier discontinuation (eg, �12 months) is reasonable. (Level of Evidence: C) (Note: the risk for serious
cardiovascular events because of early discontinuation of thienopyridines is greater for patients with drug-eluting stents
than those with bare-metal stents.)

2. After PCI, it is reasonable to use 81 mg of aspirin per day in preference to higher maintenance doses.84,85,118–122

(Level of Evidence: B)

3. For patients undergoing coronary artery bypass grafting, clopidogrel (75 mg daily) is a reasonable alternative in
patients who are intolerant of or allergic to aspirin. (Level of Evidence: C)

Class IIb

1. The benefits of aspirin in patients with asymptomatic peripheral artery disease of the lower extremities are not well
established.108,109 (Level of Evidence: B)

2. Combination therapy with both aspirin 75 to 162 mg daily and clopidogrel 75 mg daily may be considered in patients
with stable coronary artery disease.112 (Level of Evidence: B)

Renin-angiotensin-aldosterone
system blockers

ACE inhibitors Class I

1. ACE inhibitors should be started and continued indefinitely in all patients with left ventricular ejection fraction �40%
and in those with hypertension, diabetes, or chronic kidney disease, unless contraindicated.124,125 (Level of Evidence: A)

Class IIa

1. It is reasonable to use ACE inhibitors in all other patients.126 (Level of Evidence: B)

ARBs Class I

1. The use of ARBs is recommended in patients who have heart failure or who have had a myocardial infarction with left
ventricular ejection fraction �40% and who are ACE-inhibitor intolerant.130–132 (Level of Evidence: A)

Class IIa

1. It is reasonable to use ARBs in other patients who are ACE-inhibitor intolerant.133 (Level of Evidence: B)

Class IIb

1. The use of ARBs in combination with an ACE inhibitor is not well established in those with systolic heart failure.132,134

(Level of Evidence: A)

Aldosterone blockade Class I

1. Use of aldosterone blockade in post–myocardial infarction patients without significant renal dysfunction# or
hyperkalemia** is recommended in patients who are already receiving therapeutic doses of an ACE inhibitor and
�-blocker, who have a left ventricular ejection fraction �40%, and who have either diabetes or heart failure.136,137

(Level of Evidence: A)

(Continued)
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ture searches. The recommendations listed in this document are,
whenever possible, evidence based. Writing group members
performed these relevant supplemental literature searches with
key search phrases including but not limited to tobacco/smoking/
smoking cessation; blood pressure control/hypertension; choles-

terol/hypercholesterolemia/lipids/lipoproteins/dyslipidemia;
physical activity/exercise/exercise training; weight manage-
ment/overweight/obesity; type 2 diabetes mellitus manage-
ment; antiplatelet agents/anticoagulants; renin/angiotensin/
aldosterone system blockers; �-blockers; influenza vaccination;

Table 1. Continued

Area for Intervention Recommendations

�-Blockers Class I

1. �-Blocker therapy should be used in all patients with left ventricular systolic dysfunction (ejection fraction �40%) with
heart failure or prior myocardial infarction, unless contraindicated. (Use should be limited to carvedilol, metoprolol
succinate, or bisoprolol, which have been shown to reduce mortality.)138,140,141 (Level of Evidence: A)

2. �-Blocker therapy should be started and continued for 3 years in all patients with normal left ventricular function who
have had myocardial infarction or ACS.139,142,143 (Level of Evidence: B)

Class IIa

1. It is reasonable to continue �-blockers beyond 3 years as chronic therapy in all patients with normal left ventricular
function who have had myocardial infarction or ACS.139,142,143 (Level of Evidence: B)

2. It is reasonable to give �-blocker therapy in patients with left ventricular systolic dysfunction (ejection fraction �40%)
without heart failure or prior myocardial infarction. (Level of Evidence: C)

Class IIb

1. �-Blockers may be considered as chronic therapy for all other patients with coronary or other vascular disease. (Level
of Evidence: C)

Influenza vaccination Class I

1. Patients with cardiovascular disease should have an annual influenza vaccination.144–147 (Level of Evidence: B)

Depression Class IIa

1. For patients with recent coronary artery bypass graft surgery or myocardial infarction, it is reasonable to screen for
depression if patients have access to case management, in collaboration with their primary care physician and a
mental health specialist.148–152 (Level of Evidence: B)

Class IIb

1. Treatment of depression has not been shown to improve cardiovascular disease outcomes but may be reasonable for
its other clinical benefits. (Level of Evidence: C)

Cardiac rehabilitation Class I

1. All eligible patients with ACS or whose status is immediately post coronary artery bypass surgery or post-PCI should
be referred to a comprehensive outpatient cardiovascular rehabilitation program either prior to hospital discharge or
during the first follow-up office visit.55,154,161,163 (Level of Evidence: A)

2. All eligible outpatients with the diagnosis of ACS, coronary artery bypass surgery or PCI (Level of Evidence: A),55,154,155,161

chronic angina (Level of Evidence: B),161,163 and/or peripheral artery disease (Level of Evidence: A)158,164 within the
past year should be referred to a comprehensive outpatient cardiovascular rehabilitation program.

3. A home-based cardiac rehabilitation program can be substituted for a supervised, center-based program for low-risk
patients.153,159,160 (Level of Evidence: A)

Class IIa

1. A comprehensive exercise-based outpatient cardiac rehabilitation program can be safe and beneficial for clinically
stable outpatients with a history of heart failure.159,159a–159c (Level of Evidence: B)

JNC indicates the report of the National Heart, Lung, and Blood Institute’s Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure guidelines; ACE, angiotensin-converting enzyme; ATP, Adult Treatment Panel; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density
lipoprotein cholesterol; HbA1c, hemoglobin A1c; ACS, acute coronary syndrome; PCI, percutaneous coronary intervention; TIA, transient ischemic attack; INR,
international normalized ratio; and ARB, angiotensin receptor blocker.

*Presence of established CVD plus (1) multiple major risk factors (especially diabetes), (2) severe and poorly controlled risk factors (especially continued cigarette
smoking), (3) multiple risk factors of the metabolic syndrome (especially high triglycerides �200 mg/dL plus non–HDL-C �130 mg/dL with low HDL-C �40 mg/dL),
and (4) patients with ACSs.

†Non–HDL-C�total cholesterol minus HDL-C.
‡The use of bile acid sequestrants is relatively contraindicated when triglycerides are �200 mg/dL and is contraindicated when triglycerides are �500 mg/dL.
§Dietary supplement niacin must not be used as a substitute for prescription niacin.
�The combination of high-dose statin plus fibrate (especially gemfibrozil) can increase risk for severe myopathy. Statin doses should be kept relatively low with this combination.
¶Pregnant and lactating women should limit their intake of fish to minimize exposure to methylmercury.
#Estimated creatinine clearance should be �30 mL/min.
**Potassium should be �5.0 mEq/L.
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clinical depression/depression screening; and cardiac/car-
diovascular rehabilitation. Additional searches cross-
referenced these topics with the subtopics of clinical trials,
secondary prevention, atherosclerosis, and coronary/cerebral/pe-
ripheral artery disease. These searches were limited to studies,
reviews, and other evidence conducted in human subjects
and published in English. In addition, the writing group
reviewed documents related to the subject matter previ-
ously published by the AHA, the ACCF, and the National
Institutes of Health.

With regard to lipids and dyslipidemias, the lipid reduction
trials published between 2002 and 200618,25,166–168 included
�50 000 patients and resulted in new optional therapeutic

targets, which were outlined in the 2004 update of the National
Heart, Lung, and Blood Institute’s Adult Treatment Panel (ATP)
III report.169 These changes defined optional lower target cho-
lesterol levels for very high-risk coronary heart disease (CHD)
patients, especially those with acute coronary syndromes, and
expanded indications for drug treatment. Subsequent to the 2004
update of ATP III, 2 additional trials26,27 demonstrated cardio-
vascular benefit for lipid lowering significantly below current
cholesterol goal levels for those with chronic coronary heart
disease. These trials allowed for alterations in the 2006 guide-
line, such that low-density lipoprotein cholesterol (LDL-C)
should be �100 mg/dL for all patients with CHD and other
clinical forms of atherosclerotic disease, but in addition, it is

Table 2. Applying Classification of Recommendation and Level of Evidence

A recommendation with Level of Evidence B or C does not imply that the recommendation is weak. Many important clinical questions addressed in the guidelines do not
lend themselves to clinical trials. Although randomized trials are unavailable, there may be a very clear clinical consensus that a particular test or therapy is useful or effective.

*Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as sex, age, history of diabetes, history of prior
myocardial infarction, history of heart failure, and prior aspirin use.

†For comparative effectiveness recommendations (Class I and IIa; Level of Evidence A and B only), studies that support the use of comparator verbs should involve
direct comparisons of the treatments or strategies being evaluated.
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reasonable to treat to LDL-C �70 mg/dL in patients at highest
risk. The benefits of lipid-lowering therapy are in proportion to
the reduction in LDL-C, and when LDL-C is above 100 mg/dL,
an adequate dose of statin therapy should be used to achieve at
least a 30% lowering of LDL-C. When the �70 mg/dL target is
chosen, it may be prudent to increase statin therapy in a graded
fashion to determine a patient’s response and tolerance. Further-
more, if it is not possible to attain LDL-C �70 mg/dL because
of a high baseline LDL-C, it generally is possible to achieve
LDL-C reductions of �50% with either statins or LDL-C–
lowering drug combinations. For patients with triglyceride levels
�200 mg/dL, non–high-density lipoprotein cholesterol values
should be used as a guide to therapy. Although no studies have
directly tested treatment to target strategies, the target LDL-C
and non–HDL-C levels are derived from several randomized
controlled trials where the LDL-C levels achieved for patients
showing benefit are used to suggest targets. Thus, references for
the studies from which targets are derived are listed and targets
are considered as level of evidence C. Importantly, this guideline
statement for patients with atherosclerotic disease does not
modify the recommendations of the 2004 ATP III update for
patients without atherosclerotic disease who have diabetes mel-
litus or multiple risk factors and a 10-year risk level for CHD
�20%. In the latter 2 types of high-risk patients, the recom-
mended LDL-C goal of �100 mg/dL has not changed. Finally,
to avoid any misunderstanding about cholesterol management in
general, it must be emphasized that a reasonable cholesterol
level of �70 mg/dL does not apply to other types of lower-risk
individuals who do not have CHD or other forms of atheroscle-
rotic disease; in such cases, recommendations contained in the
2004 ATP III update still pertain. The writing group agreed that
no further changes be made in the recommendations for treat-
ment of dyslipidemia pending the expected publication of the
National Heart, Lung, and Blood Institute’s updated ATP guide-
lines in 2012. Similar recommendations were made for the
treatment of hypertension by the writing group pending the
publication of the updated report of the National Heart, Lung,
and Blood Institute’s Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure
guidelines, expected in the spring of 2012.

Trials involving other secondary prevention therapies also
have influenced major practice guidelines used to formulate the
recommendations in the present update. Thus, specific recom-
mendations for clopidogrel use in post–acute coronary syndrome
or post–percutaneous coronary intervention stented patients
were included in the 2006 update, and recommendations regard-
ing prasugrel and ticagrelor are added to this guideline on the
basis of the results of the TRITON-TIMI 38 trial (Trial to Assess
Improvement in Therapeutic Outcomes by Optimizing Platelet
Inhibition With Prasugrel–Thrombolysis in Myocardial Infarc-
tion) and PLATO (Study of Platelet Inhibition and Patient
Outcomes). The present update continues to recommend lower-
dose aspirin for chronic therapy. The results of additional studies
have further confirmed the benefit of aldosterone antagonist
therapy among patients with impaired left ventricular function.
The results of several trials involving angiotensin-converting
enzyme inhibitor therapy among patients at relatively low risk
with stable coronary disease and normal left ventricular function
influenced the current recommendations.32 Finally, the recom-

mendations for �-blocker therapy have been clarified to reflect
the fact that evidence supporting their efficacy is greatest among
patients with recent myocardial infarction (�3 years) and/or left
ventricular systolic dysfunction (left ventricular ejection fraction
�40%). For those patients without these Class I indications,
�-blocker therapy is optional (Class IIa or IIb).

The writing group confirms the recommendation introduced
in 2006 for this guideline with regard to influenza vaccination.
According to the US Centers for Disease Control and Prevention,
vaccination with inactivated influenza vaccine is recommended
for individuals who have chronic disorders of the cardiovascular
system because they are at increased risk for complications
from influenza.147 Additionally, the writing group added new
sections on depression and on cardiovascular rehabilitation.

The writing group continues to emphasize the importance of
giving consideration to the use of cardiovascular medications
that have been proven in randomized clinical trials to be of
benefit. This strengthens the evidence-based foundation for
therapeutic application of these guidelines. The committee ac-
knowledges that ethnic minorities, women, and the elderly are
underrepresented in many trials and urges physician and patient
participation in trials that will provide additional evidence with
regard to therapeutic strategies for these groups of patients.

In the 15 years since these guidelines were first published,
2 other developments have made them even more important
in clinical care. First, the aging of the population continues to
expand the number of patients living with a diagnosis of
cardiovascular disease (now estimated at 16.3 million for
CHD alone)170 who might benefit from these therapies.
Second, multiple studies of the use of these recommended
therapies in appropriate patients, although showing slow
improvement, continue to support the discouraging conclu-
sion that many patients in whom therapies are indicated are
not receiving them in actual clinical practice. The AHA and
ACCF recommend the use of programs such as the AHA’s
Get With The Guidelines,171 the American Cancer Society/
American Diabetes Association/AHA’s Guideline Advantage
Program,172 and the ACC’s PINNACLE (Practice INNova-
tion And CLinical Excellence) program173 to identify appro-
priate patients for therapy, provide practitioners with useful
reminders based on the guidelines, and continually assess the
success achieved in providing these therapies to the patients
who can benefit from them. In this regard, it is important that
the healthcare provider not only implement the therapies
according to their class of recommendation but also assess for
and assist with patient compliance with these therapies in
each patient encounter. Discussion of the literature and
supporting references for many of the recommendations
summarized in the present guideline can be found in greater
detail in the upcoming ACCF/AHA guideline for manage-
ment of patients undergoing PCI,174 ACCF/AHA guideline
for management of patients with peripheral artery dis-
ease,175,176 the AHA effectiveness-based guidelines for car-
diovascular disease prevention in women,46 and in the AHA/
American Stroke Association guidelines for the prevention of
stroke in patients with stroke or transient ischemic attack.123

Finally, the practitioner should exercise judgment in initi-
ating the various recommendations if the patient has recently
experienced an acute event.
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ST, Cunha L, Dahlöf B, De Keyser J, Donnan GA, Estol C, Gorelick P,
Gu V, Hermansson K, Hilbrich L, Kaste M, Lu C, Machnig T, Pais P,
Roberts R, Skvortsova V, Teal P, Toni D, Vandermaelen C, Voigt T,
Weber M, Yoon BW; PRoFESS Study Group. Aspirin and extended-
release dipyridamole versus clopidogrel for recurrent stroke. N Engl
J Med. 2008;359:1238–1251.

2470 Circulation November 29, 2011



105. Mohr JP, Thompson JL, Lazar RM, Levin B, Sacco RL, Furie KL,
Kistler JP, Albers GW, Pettigrew LC, Adams HP Jr, Jackson CM,
Pullicino P; Warfarin-Aspirin Recurrent Stroke Study Group. A com-
parison of warfarin and aspirin for the prevention of recurrent ischemic
stroke. N Engl J Med. 2001;345:1444–1451.

106. Halkes PH, van Gijn J, Kappelle LJ, Koudstaal PJ, Algra A; ESPRIT
Study Group. Medium intensity oral anticoagulants versus aspirin after
cerebral ischaemia of arterial origin (ESPRIT): a randomised controlled
trial. Lancet Neurol. 2007;6:115–124.

107. Hirsch AT, Haskal ZJ, Hertzer NR, Bakal CW, Creager MA, Halperin
JL, Hiratzka LF, Murphy WR, Olin JW, Puschett JB, Rosenfield KA,
Sacks D, Stanley JC, Taylor LM Jr, White CJ, White J, White RA,
Antman EM, Smith SC Jr, Adams CD, Anderson JL, Faxon DP, Fuster
V, Gibbons RJ, Hunt SA, Jacobs AK, Nishimura R, Ornato JP, Page RL,
Riegel B. ACC/AHA 2005 practice guidelines for the management of
patients with peripheral arterial disease (lower extremity, renal, mes-
enteric, and abdominal aortic): a collaborative report from the American
Association for Vascular Surgery/Society for Vascular Surgery, Society
for Cardiovascular Angiography and Interventions, Society for Vascular
Medicine and Biology, Society of Interventional Radiology, and the
ACC/AHA Task Force on Practice Guidelines (Writing Committee to
Develop Guidelines for the Management of Patients With Peripheral
Arterial Disease). Circulation. 2006;113:e463–e654.

108. Berger JS, Krantz MJ, Kittelson JM, Hiatt WR. Aspirin for the pre-
vention of cardiovascular events in patients with peripheral artery dis-
ease: a meta-analysis of randomized trials. JAMA. 2009;301:
1909–1919.

109. Fowkes FG, Price JF, Stewart MC, Butcher I, Leng GC, Pell AC,
Sandercock PA, Fox KA, Lowe GD, Murray GD; Aspirin for Asymp-
tomatic Atherosclerosis Trialists. Aspirin for prevention of cardiovas-
cular events in a general population screened for a low ankle brachial
index: a randomized controlled trial. JAMA. 2010;303:841–848.

110. Anand S, Yusuf S, Xie C, Pogue J, Eikelboom J, Budaj A, Sussex B, Liu
L, Guzman R, Cina C, Crowell R, Keltai M, Gosselin G; Warfarin
Antiplatelet Vascular Evaluation Trial Investigators. Oral anticoagulant
and antiplatelet therapy and peripheral arterial disease. N Engl J Med.
2007;357:217–227.

111. Bhatt DL, Fox KA, Hacke W, Berger PB, Black HR, Boden WE,
Cacoub P, Cohen EA, Creager MA, Easton JD, Flather MD, Haffner
SM, Hamm CW, Hankey GJ, Johnston SC, Mak KH, Mas JL, Mon-
talescot G, Pearson TA, Steg PG, Steinhubl SR, Weber MA, Brennan
DM, Fabry-Ribaudo L, Booth J, Topol EJ; CHARISMA Investigators.
Clopidogrel and aspirin versus aspirin alone for the prevention of athero-
thrombotic events. N Engl J Med. 2006;354:1706–1717.

112. Bhatt DL, Flather MD, Hacke W, Berger PB, Black HR, Boden WE,
Cacoub P, Cohen EA, Creager MA, Easton JD, Hamm CW, Hankey GJ,
Johnston SC, Mak KH, Mas JL, Montalescot G, Pearson TA, Steg PG,
Steinhubl SR, Weber MA, Fabry-Ribaudo L, Hu T, Topol EJ, Fox KA;
CHARISMA Investigators. Patients with prior myocardial infarction,
stroke, or symptomatic peripheral arterial disease in the CHARISMA
trial. J Am Coll Cardiol. 2007;49:1982–1988.

113. Wiviott SD, Braunwald E, McCabe CH, Montalescot G, Ruzyllo W,
Gottlieb S, Neumann FJ, Ardissino D, De Servi S, Murphy SA,
Riesmeyer J, Weerakkody G, Gibson CM, Antman EM; TRITON-TIMI
38 Investigators. Prasugrel versus clopidogrel in patients with acute
coronary syndromes. N Engl J Med. 2007;357:2001–2015.

114. Wallentin L, Becker RC, Budaj A, Cannon CP, Emanuelsson H, Held C,
Horrow J, Husted S, James S, Katus H, Mahaffey KW, Scirica BM,
Skene A, Steg PG, Storey RF, Harrington RA; PLATO Investigators.
Ticagrelor versus clopidogrel in patients with acute coronary syndromes.
N Engl J Med. 2009;361:1045–1057.

115. Mega JL, Close SL, Wiviott SD, Shen L, Hockett RD, Brandt JT,
Walker JR, Antman EM, Macias W, Braunwald E, Sabatine MS. Cyto-
chrome p-450 polymorphisms and response to clopidogrel. N Engl
J Med. 2009;360:354–362.

116. Antithrombotic Trialists’ Collaboration. Collaborative meta-analysis of
randomised trials of antiplatelet therapy for prevention of death, myo-
cardial infarction, and stroke in high risk patients [published correction
appears in BMJ. 2002;324:141]. BMJ. 2002;324:71–86.

117. CAPRIE Steering Committee. A randomised, blinded, trial of clopi-
dogrel versus aspirin in patients at risk of ischaemic events (CAPRIE).
Lancet. 1996;348:1329–1339.

118. Chen ZM, Jiang LX, Chen YP, Xie JX, Pan HC, Peto R, Collins R, Liu
LS; COMMIT (ClOpidogrel and Metoprolol in Myocardial Infarction
Trial) Collaborative Group. Addition of clopidogrel to aspirin in 45,852

patients with acute myocardial infarction: randomised placebo-
controlled trial. Lancet. 2005;366:1607–1621.

119. Brar SS, Kim J, Brar SK, Zadegan R, Ree M, Liu IL, Mansukhani P,
Aharonian V, Hyett R, Shen AY. Long-term outcomes by clopidogrel
duration and stent type in a diabetic population with de novo coronary
artery lesions. J Am Coll Cardiol. 2008;51:2220–2227.

120. Patrono C, Baigent C, Hirsh J, Roth G. Antiplatelet drugs: American
College of Chest Physicians Evidence-Based Clinical Practice
Guidelines (8th Edition). Chest. 2008;133(suppl):199S–233S.

121. Steinhubl SR, Bhatt DL, Brennan DM, Montalescot G, Hankey GJ,
Eikelboom JW, Berger PB, Topol EJ; CHARISMA Investigators.
Aspirin to prevent cardiovascular disease: the association of aspirin dose
and clopidogrel with thrombosis and bleeding. Ann Intern Med. 2009;
150:379–386.

122. Serebruany VL, Steinhubl SR, Berger PB, Malinin AI, Baggish JS, Bhatt
DL, Topol EJ. Analysis of risk of bleeding complications after different
doses of aspirin in 192,036 patients enrolled in 31 randomized controlled
trials. Am J Cardiol. 2005;95:1218–1222.

123. Furie KL, Kasner SE, Adams RJ, Albers GW, Bush RL, Fagan SC,
Halperin JL, Johnston SC, Katzan I, Kernan WN, Mitchell PH,
Ovbiagele B, Palesch YY, Sacco RL, Schwamm LH, Wassertheil-
Smoller S, Turan TN, Wentworth D; on behalf of the American Heart
Association Stroke Council, Council on Cardiovascular Nursing,
Council on Clinical Cardiology, and Interdisciplinary Council on
Quality of Care and Outcomes Research. Guidelines for the prevention
of stroke in patients with stroke or transient ischemic attack: a guideline
for healthcare professionals from the American Heart Association/
American Stroke Association. Stroke. 2011;42:227–276.

124. Garg R, Yusuf S; Collaborative Group on ACE Inhibitor Trials.
Overview of randomized trials of angiotensin-converting enzyme inhib-
itors on mortality and morbidity in patients with heart failure [published
correction appears in JAMA. 1995;274:462]. JAMA. 1995;273:
1450–1456.

125. Yusuf S, Sleight P, Pogue J, Bosch J, Davies R, Dagenais G; Heart
Outcomes Prevention Evaluation Study Investigators. Effects of an an-
giotensin-converting enzyme inhibitor, ramipril, on cardiovascular
events in high-risk patients [published corrections appear in N Engl
J Med. 2000;342:1376 and N Engl J Med. 2000;342:748]. N Engl J Med.
2000;342:145–153.

126. Fox KM; EURopean trial On reduction of cardiac events with Perin-
dopril in stable coronary Artery disease Investigators. Efficacy of per-
indopril in reduction of cardiovascular events among patients with stable
coronary artery disease: randomised, double-blind, placebo-controlled,
multicentre trial (the EUROPA study). Lancet. 2003;362:782–788.

127. Braunwald E, Domanski MJ, Fowler SE, Geller NL, Gersh BJ, Hsia J,
Pfeffer MA, Rice MM, Rosenberg YD, Rouleau JL; PEACE Trial
Investigators. Angiotensin-converting-enzyme inhibition in stable
coronary artery disease. N Engl J Med. 2004;351:2058–2068.

128. Turnbull F, Neal B, Algert C, Chalmers J, Chapman N, Cutler J,
Woodward M, MacMahon S; Blood Pressure Lowering Treatment Tri-
alists’ Collaboration. Effects of different blood pressure-lowering
regimens on major cardiovascular events in individuals with and without
diabetes mellitus: results of prospectively designed overviews of ran-
domized trials. Arch Intern Med. 2005;165:1410–1419.

129. Kunz R, Friedrich C, Wolbers M, Mann JF. Meta-analysis: effect of
monotherapy and combination therapy with inhibitors of the renin an-
giotensin system on proteinuria in renal disease. Ann Intern Med. 2008;
148:30–48.

130. Pitt B, Poole-Wilson PA, Segal R, Martinez FA, Dickstein K, Camm AJ,
Konstam MA, Riegger G, Klinger GH, Neaton J, Sharma D, Thiya-
garajan B. Effect of losartan compared with captopril on mortality in
patients with symptomatic heart failure: randomized trial: the Losartan
Heart Failure Survival Study (ELITE II). Lancet. 2000;355:1582–1587.

131. Pfeffer MA, Swedberg K, Granger CB, Held P, McMurray JJ, Michelson
EL, Olofsson B, Ostergren J, Yusuf S, Pocock S; CHARM Investigators
and Committees. Effects of candesartan on mortality and morbidity in
patients with chronic heart failure: the CHARM-Overall programme [pub-
lished correction appears in Lancet. 2009;374:1744]. Lancet. 2003;362:
759–766.

132. Pfeffer MA, McMurray JJ, Velazquez EJ, Rouleau JL, Køber L,
Maggioni AP, Solomon SD, Swedberg K, Van de Werf F, White H,
Leimberger JD, Henis M, Edwards S, Zelenkofske S, Sellers MA, Califf
RM; Valsartan in Acute Myocardial Infarction Trial Investigators. Val-
sartan, captopril, or both in myocardial infarction complicated by heart
failure, left ventricular dysfunction, or both [published correction

Smith et al AHA/ACCF Secondary Prevention: 2011 Update 2471



appears in N Engl J Med. 2004;350:203]. N Engl J Med. 2003;349:
1893–1906.

133. Yusuf S, Teo K, Anderson C, Pogue J, Dyal L, Copland I, Schumacher
H, Dagenais G, Sleight P; Telmisartan Randomized AssessmeNt Study
in ACE iNtolerant subjects with cardiovascular Disease (TRANCEND)
Investigators. Effects of angiotensin-receptor blocker telmisartan on
cardiovascular events in high-risk patients intolerant to angiotensin-
converting enzyme inhibitors: a randomized controlled trial [published
correction appears in Lancet. 2008;372:1384]. Lancet. 2008;372:
1174–1183.

134. Yusuf S, Teo KK, Pogue J, Dyal L, Copland I, Schumacher H, Dagenais
G, Sleight P, Anderson C; ONTARGET Investigators. Telmisartan,
ramipril, or both in patients at high risk for vascular events. N Engl
J Med. 2008;358:1547–1559.

135. Matchar DB, McCrory DC, Orlando LA, Patel MR, Patel UD, Pat-
wardhan MB, Powers B, Samsa GP, Gray RN. Systematic review:
comparative effectiveness of angiotensin converting enzyme inhibitors
or angiotensin II receptor blockers for treating essential hypertension.
Ann Intern Med. 2008;148:16–29.

136. Pitt B, Remme W, Zannad F, Neaton J, Martinez F, Roniker B, Bittman
R, Hurley S, Kleiman J, Gatlin M; Eplerenone Post-Acute Myocardial
Infarction Heart Failure Efficacy and Survival Study Investigators.
Eplerenone, a selective aldosterone blocker, in patients with left ven-
tricular dysfunction after myocardial infarction [published correction
appears in N Engl J Med. 2003;348:2271]. N Engl J Med. 2003;348:
1309–1321.

137. Zannad F, McMurray JJV, Henry Krum H, Dirk J. van Veldhuisen DJ,
Swedberg K, Shi H, Vincent J, Stuart J. Pocock SJ, Pitt B;
EMPHASIS-HF Study Group. Eplerenone in patients with systolic heart
failure and mild symptoms. N Engl J Med 2011;364:11–21.

138. Packer M, Bristow MR, Cohn JN, Colucci WS, Fowler MB, Gilbert EM,
Shusterman NH; US Carvedilol Heart Failure Study Group. The effect
of carvedilol on morbidity and mortality in patients with chronic heart
failure. N Engl J Med. 1996;334:1349–1355.

139. Freemantle N, Cleland J, Young P, Mason J, Harrison J. � Blockade
after myocardial infarction: systematic review and meta regression anal-
ysis. BMJ. 1999;318:1730–1737.

140. Poole-Wilson PA, Swedberg K, Cleland JG, Di Lenarda A, Hanrath P,
Komajda M, Lubsen J, Lutiger B, Metra M, Remme WJ, Torp-Pedersen
C, Scherhag A, Skene A; COMET Investigators. Comparison of
carvedilol and metoprolol on clinical outcomes in patients with chronic
heart failure in the Carvedilol Or Metoprolol European Trial (COMET):
randomised controlled trial. Lancet. 2003;362:7–13.

141. Domanski MJ, Krause-Steinrauf H, Massie BM, Deedwania P,
Follmann D, Kovar D, Murray D, Oren R, Rosenberg Y, Young J, Zile
M, Eichhorn E. A comparative analysis of the results from 4 trials of
beta-blocker therapy for heart failure: BEST, CIBIS-II, MERIT-HF, and
COPERNICUS. J Card Fail. 2003;9:354–363.

142. de Peuter OR, Lussana F, Peters RJG, Büller HR, Kamphuisen PW. A
systematic review of selective and non-selective beta blockers for pre-
vention of vascular events in patients with acute coronary syndrome or
heart failure. Neth J Med. 2009;67:284–294.

143. De Lima LG, Soares B, Saconato H, da Silva EMK, Atallah ÁN. Beta
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