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AHA Scientific Statement

Sexual Activity and Cardiovascular Disease
A Scientific Statement From the American Heart Association

Endorsed by the American Urological Association, Society for Cardiovascular Angiography
and Interventions, Society of Thoracic Surgeons, American Association of Cardiovascular

and Pulmonary Rehabilitation, International Society of Sexual Medicine, American College
of Cardiology Foundation, Heart Rhythm Society, and Heart Failure Society of America

Glenn N. Levine, MD, FAHA, Chair; Elaine E. Steinke, RN, PhD, FAHA; Faisal G. Bakaeen, MD;
Biykem Bozkurt, MD, PhD, FAHA; Melvin D. Cheitlin, MD, FAHA; Jamie Beth Conti, MD;

Elyse Foster, MD, FAHA; Tiny Jaarsma, RN, PhD, FAHA; Robert A. Kloner, MD, PhD;
Richard A. Lange, MD, MBA, FAHA; Stacy Tessler Lindau, MD; Barry J. Maron, MD;

Debra K. Moser, DNSc, RN, FAHA; E. Magnus Ohman, MD; Allen D. Seftel, MD;
William J. Stewart, MD; on behalf of the American Heart Association Council on Clinical Cardiology,
Council on Cardiovascular Nursing, Council on Cardiovascular Surgery and Anesthesia, and Council on

Quality of Care and Outcomes Research

Sexual activity is an important component of patient and
partner quality of life for men and women with cardio-

vascular disease (CVD), including many elderly patients.1

Decreased sexual activity and function are common in pa-
tients with CVD and are often interrelated to anxiety and
depression.2,3 The intent of this American Heart Association
Scientific Statement is to synthesize and summarize data
relevant to sexual activity and heart disease in order to
provide recommendations and foster physician and other
healthcare professional communication with patients about
sexual activity. Recommendations in this document are based
on published studies, the Princeton Consensus Panel,4,5 the
36th Bethesda Conference,6–10 European Society of Cardiol-
ogy recommendations on physical activity and sports partic-
ipation for patients with CVD,11–13 practice guidelines from
the American College of Cardiology/American Heart Asso-
ciation14–16 and other organizations,17 and the multidisci-
plinary expertise of the writing group. The classification of
recommendations in this document are based on established
ACCF/AHA criteria (Table).

Acute Cardiovascular Effects of
Sexual Activity

Numerous studies have examined the cardiovascular and
neuroendocrine response to sexual arousal and intercourse,
with most assessing male physiological responses during
heterosexual vaginal intercourse.18–24 During foreplay, sys-
tolic and diastolic systemic arterial blood pressure and heart
rate increase mildly, with more modest increases occurring
transiently during sexual arousal. The greatest increases occur
during the 10 to 15 seconds of orgasm, with a rapid return to
baseline systemic blood pressure and heart rate thereafter.
Men and women have similar neuroendocrine, blood pres-
sure, and heart rate responses to sexual activity.24,25

Studies conducted primarily in young married men showed
that sexual activity with a person’s usual partner is compa-
rable to mild to moderate physical activity in the range of 3
to 4 metabolic equivalents (METS; ie, the equivalent of
climbing 2 flights of stairs or walking briskly26) for a short
duration. Heart rate rarely exceeds 130 bpm and systolic
blood pressure rarely exceeds 170 mm Hg4,18,27 in normoten-
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sive individuals. However, one study of normotensive men
demonstrated substantial variations in peak heart rate and
systemic blood pressure during orgasm.23 Because most of
the studies that assessed the cardiovascular effects of sexual
activity were conducted in healthy men who were young to
middle-aged, equating the myocardial oxygen demand of
intercourse to climbing 2 flights of stairs is a generalization
that may not characterize all individuals, especially those who
are older, are less physically fit, or have CVD.18 Therefore, it
is probably more reasonable to state that sexual activity is
equivalent to mild to moderate physical activity in the range
of 3 to 5 METS, taking into account the individual’s capacity

to perform physical activity. Some patients, particularly older
people,1 may have difficulty reaching an orgasm for medical
or emotional reasons. In attempting to achieve a climax, it is
possible that such individuals may exert themselves to a
greater degree of exhaustion with relatively greater demand
on their cardiovascular system (although specific data on this
are lacking).

Sexual Activity and Cardiovascular Risk
Sexual Activity and Angina
Coital angina (“angina d’amour”), angina that occurs during
the minutes or hours after sexual activity, represents �5% of

Table. 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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all anginal attacks.28 It is rare in patients who do not have
angina during strenuous physical exertion and more prevalent
in sedentary individuals with severe coronary artery disease
(CAD) who experience angina with minimal physical activ-
ity. If a patient can achieve an energy expenditure of �3 to 5
METs without demonstrating ischemia during exercise test-
ing, then the risk for ischemia during sexual activity is very
low.29

Sexual Activity and Myocardial Infarction
Meta-analysis of 4 case-crossover studies, which consisted of
50% to 74% males predominantly in their 50s and 60s,
showed that sexual activity was associated with a 2.70
increased relative risk of myocardial infarction (MI) com-
pared with periods of time when the subjects were not
engaged in sexual activity (Figure).30 The relative risk of MI
does not appear to be higher in subjects with a history of MI
than in those without prior known CAD.31 Sedentary individ-
uals have a relative risk of coital MI of 3.0, whereas
physically active individuals have a relative risk of 1.2.31 The
Stockholm Heart Epidemiology Programme (SHEEP) study
of post-MI patients (50% women) similarly found that those
who were sedentary had a higher risk of MI with sexual
activity (relative risk 4.4) than did those who were physically
active (relative risk 0.7).32

Although sexual activity is associated with an increased
risk of cardiovascular events, the absolute rate of events is
miniscule because exposure to sexual activity is of short
duration and constitutes a very small percentage of the total
time at risk for myocardial ischemia or MI. Sexual activity is
the cause of �1% of all acute MIs.31 The absolute risk
increase for MI associated with 1 hour of sexual activity per
week is estimated to be 2 to 3 per 10 000 person-years.30

Individuals with higher habitual sexual activity levels expe-
rience smaller increases in risk than individuals with low
activity levels. For the individual with a previous MI, the
annual risk of reinfarction or death is estimated to be 10% (or
as low as 3% if the individual has good exercise tolerance).33

In such individuals, engaging in sexual activity transiently
increases the risk of reinfarction or death from 10 chances in
1 million per hour to 20 to 30 chances in 1 million per hour.31

Sexual Activity and Ventricular
Arrhythmias/Sudden Death
In an autopsy report of 5559 instances of sudden death, 34
(0.6%) reportedly occurred during sexual intercourse.34 Two
other autopsy studies reported similarly low rates (0.6%–
1.7%) of sudden death related to sexual activity.35,36 Of the
subjects who died during coitus, 82% to 93% were men, and

the majority (75%) were having extramarital sexual activity,
in most cases with a younger partner in an unfamiliar setting
and/or after excessive food and alcohol consumption. The
increase in absolute risk of sudden death associated with 1
hour of additional sexual activity per week is estimated to be
�1 per 10 000 person-years.30

There are minimal data on the effect of sexual activity in
patients with or at risk for ventricular arrhythmias. In a study
of post-MI patients, sexual activity did not elicit an increase
in ventricular ectopic activity compared with other activi-
ties.37 In another report, the frequency of ventricular ectopy
and other dysrhythmias was less during sexual activity than
during standard exercise testing in male post-MI patients.38 In
a small study of 43 patients (8 females) with an internal
cardioverter-defibrillator (ICD), the relative risk of tachyar-
rhythmic events was comparable during physical exertion,
mental stress, and sexual activity.39

Sexual Activity and CVD:
General Recommendations

1. Women with CVD should be counseled regarding
the safety and advisability of contraceptive methods
and pregnancy when appropriate (Class I; Level of
Evidence C).

2. It is reasonable that patients with CVD wishing to
initiate or resume sexual activity be evaluated with a
thorough medical history and physical examination
(Class IIa; Level of Evidence C).

3. Sexual activity is reasonable for patients with CVD
who, on clinical evaluation, are determined to be at
low risk of cardiovascular complications (Class IIa;
Level of Evidence B).30–32,40

4. Exercise stress testing is reasonable for patients who
are not at low cardiovascular risk or have unknown
cardiovascular risk to assess exercise capacity and
development of symptoms, ischemia, or arrhythmias
(Class IIa; Level of Evidence C).

5. Sexual activity is reasonable for patients who can
exercise >3 to 5 METS without angina, excessive
dyspnea, ischemic ST-segment changes, cyanosis,
hypotension, or arrhythmia (Class IIa; Level of
Evidence C).5

6. Cardiac rehabilitation and regular exercise can be
useful to reduce the risk of cardiovascular compli-
cations with sexual activity for patients with CVD
(Class IIa; Level of Evidence B).31,41

7. Patients with unstable, decompensated, and/or se-
vere symptomatic CVD should defer sexual activity
until their condition is stabilized and optimally
managed (Class III; Level of Evidence C).

Figure. Forest plot of case-crossover
studies assessing the association of sex-
ual activity with myocardial infarction. CI
indicates confidence interval. Modified
from Dahabreh et al 30 with permission of
the publisher. Copyright © 2011, Ameri-
can Medical Association. All rights
reserved.30
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8. Patients with CVD who experience cardiovascular
symptoms precipitated by sexual activity should
defer sexual activity until their condition is stabi-
lized and optimally managed (Class III; Level of
Evidence C).

Men and women with stable CVD who have no or minimal
symptoms during routine activities can engage in sexual
activity. This includes patients with (1) Canadian Classifica-
tion System class I or 2 angina; (2) New York Heart
Association (NYHA) class I or II heart failure; (3) mild to
moderate valvular disease; (4) no symptoms after MI; (5)
successful coronary revascularization; (6) most types of
congenital heart disease (CHD); and (7) ability to achieve �3
to 5 METS during exercise stress testing without angina,
ischemic electrocardiographic changes, hypotension, cyano-
sis, arrhythmia, or excessive dyspnea. In patients with unsta-
ble or decompensated heart disease (ie, unstable angina,
decompensated heart failure, uncontrolled arrhythmia, or
significantly symptomatic and/or severe valvular disease),
sexual activity should be deferred until the patient is stabi-
lized and optimally managed. In patients whose exercise
capacity or cardiovascular risk is unknown, exercise stress
testing can be useful to assess exercise capacity and devel-
opment of symptoms, ischemia, cyanosis, hypotension, or
arrhythmias.

Exercise training during cardiac rehabilitation has been
shown to increase maximum exercise capacity and decrease
peak coital heart rate.41 Regular exercise is associated with a
decreased risk of sexual activity–triggered MI.31 Thus, car-
diac rehabilitation and regular exercise are reasonable strat-
egies in patients with stable CVD who plan to engage in
sexual activity.

In addition to the physical demands of sexual activity, the
safety and advisability of contraceptive methods and preg-
nancy should be considered in women with CVD, especially
those with CHD, valvular heart disease, or dilated cardiomy-
opathy.42 Combination hormonal oral contraceptives increase
the risk of thromboembolic complications, and recommenda-
tions for their use in various cardiovascular conditions have
been published.42 Pregnancy is associated with physiological
changes that may adversely affect women with certain car-
diac conditions and is of particular concern for those under-
going anticoagulation therapy with warfarin because it poses
a risk to the fetus (ie, teratogenicity) and mother (ie, bleed-
ing). Conversely, inadequate anticoagulation may lead to
complications such as acute prosthetic valve thrombosis and
thromboembolism.

Sexual Activity and Specific
Cardiovascular Conditions

Coronary Artery Disease

Recommendations

1. Sexual activity is reasonable for patients with no or
mild angina (Class IIa; Level of Evidence B).30–32,40

2. Sexual activity is reasonable 1 or more weeks after
uncomplicated MI if the patient is without cardiac

symptoms during mild to moderate physical activity
(Class IIa; Level of Evidence C).

3. Sexual activity is reasonable for patients who have
undergone complete coronary revascularization
(Class IIa; Level of Evidence B)30–32,40 and may be
resumed (a) several days after percutaneous coronary
intervention (PCI) if the vascular access site is without
complications (Class IIa; Level of Evidence C) or (b) 6
to 8 weeks after standard coronary artery bypass graft
surgery (CABG), provided the sternotomy is well
healed (Class IIa; Level of Evidence B).43,44

4. Sexual activity is reasonable for patients who have
undergone noncoronary open heart surgery and
may be resumed 6 to 8 weeks after the procedure,
provided the sternotomy is well healed (Class IIa;
Level of Evidence C).

5. For patients with incomplete coronary revascular-
ization, exercise stress testing can be considered to
assess the extent and severity of residual ischemia
(Class IIb; Level of Evidence C).

6. Sexual activity should be deferred for patients with
unstable or refractory angina until their condition is
stabilized and optimally managed (Class III; Level of
Evidence C).

Stable Ischemic Heart Disease
For patients with stable ischemic heart disease, evaluation of
their cardiovascular risk before they initiate or resume sexual
activity is reasonable. Patients with mild, stable angina are
considered to be at low risk for cardiovascular events,
whereas those with unstable or refractory angina are consid-
ered to be at high risk.4,5 For patients whose symptoms are
intermediate or whose risk cannot be determined during
initial evaluation, exercise testing may (1) provide an objec-
tive assessment of exercise tolerance and capacity; (2) deter-
mine whether angina occurs with exertion (and at what level
of exertion); and (3) assess the severity of ischemia with
physical activity.

Previous MI
Patients with previous MI who are asymptomatic or have no
ischemia with stress testing or who have undergone complete
coronary revascularization are at low risk for coital MI.
Before the routine use of reperfusion therapy, it was recom-
mended that sexual activity be avoided for 6 to 8 weeks after
MI. In 2005, the Princeton Conference suggested that post
-MI patients who had undergone successful coronary revas-
cularization or had a treadmill test without ischemia could
resume sexual activity 3 to 4 weeks after MI.5 In contrast, the
2004 “ACC/AHA Guidelines for the Management of Patients
with ST-elevation Myocardial Infarction” condoned sexual
activity as early as 1 week after MI in the stable patient.15

Because participation of stable patients in cardiac rehabilita-
tion exercise programs 1 week after MI has proved safe,45

resumption of sexual activity soon after uncomplicated MI
seems reasonable in the stable patient who is asymptomatic
with mild to moderate physical activity (eg, 3–5 METS).

Post-PCI
The cardiovascular risk of sexual activity after PCI is likely
related to the adequacy of coronary revascularization. Pa-
tients with complete revascularization should be able to
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resume sexual activity within days of PCI, provided there are
no complications related to femoral vascular access. Patients
in whom there is reason to suspect a vascular complication
should undergo appropriate evaluation before resuming sex-
ual activity. Patients who undergo PCI via radial access
should be able to resume sexual activity as early as if not
earlier than those who undergo PCI via the femoral access. In
patients with incomplete coronary revascularization, exercise
stress testing may be of benefit in assessing the extent and
severity of residual ischemia.

Post-CABG and Noncoronary Open Heart Procedures
CABG and most other heart surgeries (eg, valve repair/
replacement) are commonly performed through a median
sternotomy, with sternal healing typically complete, or nearly
so, 8 weeks after surgery. Because sexual activity may
involve considerable stress on the chest and breathing pat-
terns that generate high intrathoracic pressures that could
compromise sternal wound healing, it is generally recom-
mended that sexual activity be delayed for 6 to 8 weeks after
CABG and noncoronary open heart procedures. Patients who
have undergone surgery should be counseled to avoid posi-
tions that cause discomfort or put undue stress on the surgical
site, particularly in the early postoperative months. Physical
vigor in such patients is best reintroduced in a gradual
fashion. After successful recovery after CABG, sexual activ-
ity is usually resumed and sexual satisfaction is usually
maintained for many patients.43,44

Minimal access cardiac surgery that involves no or a
limited sternotomy may allow earlier resumption of sexual
activity. Robot-assisted surgery avoids a sternotomy incision
and is an iteration of a less-invasive surgical procedure;
patients treated with this procedure may similarly be able to
resume sexual activity earlier than those undergoing median
sternotomy.

CABG usually achieves complete or near-complete revas-
cularization. In those in whom there is reason to believe there
is significant incomplete revascularization (or graft failure),
stress testing may be of benefit in assessing the extent and
severity of residual ischemia.

Heart Failure

Recommendations

1. Sexual activity is reasonable for patients with com-
pensated and/or mild (NYHA class I or II) heart
failure (Class IIa; Level of Evidence B).46–49

2. Sexual activity is not advised for patients with
decompensated or advanced (NYHA class III or IV)
heart failure until their condition is stabilized and
optimally managed (Class III; Level of Evidence C).

Hemodynamic, vascular, hormonal, and neurohormonal ab-
normalities may contribute to the sexual dysfunction that
commonly occurs in heart failure patients.50 Approximately
60% to 87% of heart failure patients report sexual problems,
including a marked decrease in sexual interest and activity,
with one quarter reporting cessation of sexual activity alto-
gether.51–53 Sexual function correlates with symptomatic
status (ie, NYHA functional class and 6-minute walk test) but

not with ejection fraction.52 Interestingly, many heart failure
patients place greater importance on improving quality of life
(including sexual activity) than on improving survival.54,55

Optimal medical treatment of heart failure patients in-
creases the likelihood of safe and satisfactory sexual activity.
Exercise training improves quality of life56 in heart failure
patients and may favorably impact their sexual activity.57

Heart failure patients who experience shortness of breath or
fatigue during sexual activity can be advised to use a
semireclining or “on-bottom” position during coitus, which
decreases the level of physical exertion, and to rest if dyspnea
occurs.58

The safety of sexual activity can reasonably be assumed to
be related to the symptomatic severity of heart failure (ie,
NYHA class) and whether or not the patient is decompen-
sated (eg, volume overloaded). Studies involving stable heart
failure patients have shown that it is safe for such patients to
engage in sexual activity.46–49

Valvular Heart Disease

Recommendations

1. Sexual activity is reasonable for patients with mild
or moderate valvular heart disease and no or mild
symptoms (Class IIa; Level of Evidence C).

2. Sexual activity is reasonable for patients with nor-
mally functioning prosthetic valves, successfully re-
paired valves, and successful transcatheter valve
interventions (Class IIa; Level of Evidence C).

3. Sexual activity is not advised for patients with severe
or significantly symptomatic valvular disease until
their condition is stabilized and optimally managed
(Class III; Level of Evidence C).

Although recommendations on physical activity in patients
with valvular heart disease are available,6,11,14 there are no
published studies that specifically address the issue of sexual
activity in such patients. Because patients with mild or
moderate valve disease can safely participate in physical
activities involving light or moderate exertion, it is also
reasonable for such patients to engage in sexual activity,
presuming that such activity does not precipitate significant
cardiovascular symptoms. In patients with severe valvular
disease with significant symptoms (or even mild symptoms
with severe valvular aortic stenosis), it is prudent to defer
sexual activity until medical or surgical treatment addresses
these conditions. There is no reason to preclude sexual
activity in patients with normally functioning prosthetic
valves. The timing of return to sexual activity after surgical
valve repair or replacement is discussed above in the section
on Post-CABG and Noncoronary Open Heart Procedures.

In patients whose symptoms or valve disease severity are
indeterminate and in those with asymptomatic severe valvular
disease, exercise stress testing may provide an assessment of
symptomatic and hemodynamic response to physical activity,
as well as the possible precipitation of arrhythmias. It can be
particularly helpful in assessing the individual with asymp-
tomatic moderate or severe aortic stenosis and patients with
severe valve dysfunction of other types who are asymptom-
atic. Exercise echocardiography can provide additional infor-
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mation on the physiological response to exercise, including
ventricular function, inducible increases in valve gradients,
and inducible pulmonary hypertension.

The physiological effects of pregnancy are of particular
concern in female patients with moderate to severe mitral or
aortic stenosis and in those whose valvular lesions have
caused symptoms, arrhythmias, pulmonary hypertension, as-
cending aortic dilation, or significant left ventricular dysfunc-
tion or dilation.59 In addition, females with a mechanical
prosthetic valve on warfarin therapy should be informed that
warfarin poses a risk to the fetus (ie, teratogenicity) and
mother (ie, bleeding), whereas inadequate anticoagulation
may lead to acute valve thrombosis and thromboembolism.

Arrhythmias, Pacemakers, and ICDs

Recommendations

1. Sexual activity is reasonable for patients with atrial
fibrillation or atrial flutter and well-controlled ven-
tricular rate (Class IIa; Level of Evidence C).

2. Sexual activity is reasonable for patients with a
history of atrioventricular nodal reentry tachycardia,
atrioventricular reentry tachycardia, or atrial
tachycardia with controlled arrhythmias (Class IIa;
Level of Evidence C).

3. Sexual activity is reasonable for patients with pace-
makers (Class IIa; Level of Evidence C).

4. Sexual activity is reasonable for patients with an
ICD implanted for primary prevention (Class IIa;
Level of Evidence C).

5. Sexual activity is reasonable for patients with an
ICD used for secondary prevention in whom mod-
erate physical activity (>3–5 METS) does not pre-
cipitate ventricular tachycardia or fibrillation and
who do not receive frequent multiple appropriate
shocks (Level of Evidence C).

6. Sexual activity should be deferred for patients with
atrial fibrillation and poorly controlled ventricular
rate, uncontrolled or symptomatic supraventricular
arrhythmias, and spontaneous or exercise-induced
ventricular tachycardia until the condition is opti-
mally managed (Class III; Level of Evidence C).

7. Sexual activity should be deferred in patients with
an ICD who have received multiple shocks until the
causative arrhythmia is stabilized and optimally
controlled (Class III; Level of Evidence C).

As discussed above, sudden death is an extremely rare
occurrence during sexual activity in the general population.
There are limited data on the incidence of arrhythmias
induced with sexual activity in patients with a known history
of arrhythmia. The risk of ventricular arrhythmia during
sexual activity in patients with CVD, including those with an
ICD, does not appear to be greater than during comparable
physical exertion or exercise testing.38,39 Thus, it is reason-
able to recommend that patients with arrhythmias who are
considered safe to participate in leisure (or more active)
sporting activities are able to participate in sexual activity.
These would include patients with (1) atrial fibrillation or
atrial flutter and a well-controlled ventricular response; (2) a
history of atrioventricular nodal reentrant tachycardia, atrio-

ventricular reentry tachycardia, or atrial tachycardia with
controlled arrhythmias; (3) a pacemaker; (4) an ICD im-
planted for primary prevention who have not received mul-
tiple shocks appropriate to the patient’s arrhythmia; and (5)
an ICD implanted for secondary prevention in whom com-
parable levels of physical activity do not precipitate ventric-
ular tachycardia or ventricular fibrillation and who do not
receive frequent appropriate shocks.4,12,13,60 In patients who
have received multiple ICD shocks, it is prudent to first
stabilize and optimally control the arrhythmia (and underly-
ing cause) before the patient engages in sexual activity. A
history of multiple shocks per se is not necessarily a contra-
indication to the patient ever engaging in sexual activity.

As noted above, the presence of an ICD is not a contrain-
dication for sexual activity, and it is reasonable for most
patients with an ICD to continue sexual activity. In the patient
with an ICD, partner overprotectiveness and the fear of
shock with sexual activity are important concerns for the
patient and his or her partner.61,62 Accordingly, sexual
activity often decreases after ICD implantation.62– 64 The
sexual partner is not believed to be at risk from defibril-
lation if the ICD discharges during sexual activity.61,64

Stress testing may provide reassurance to the patient and
spouse or partner that sexual activity is unlikely to
precipitate or exacerbate arrhythmia.65 Strategies are avail-
able for healthcare specialists to use in counseling ICD
patients and their partners,61,64 and an excellent “Cardiology
Patient Page” (http://circ.ahajournals.org/content/122/13/
e465.long) addresses the concerns of patients and partners.61

Congenital Heart Disease

Recommendation

1. Sexual activity is reasonable for most CHD patients
who do not have decompensated or advanced heart
failure, severe and/or significantly symptomatic val-
vular disease, or uncontrolled arrhythmias (Class
IIa; Level of Evidence C).

There are estimated to be more than 1 million CHD patients
�21 years of age in the United States. Patients with simple,
as well as more complex, disease are at risk for atrial and
ventricular arrhythmias, stroke, and rarely coronary ischemia.
To date, however, there are only rare reported deaths or
strokes during sexual activity in this population. In 1 study,
9% of women with CHD reported symptoms during sexual
activity, which included dyspnea, perceived arrhythmia, in-
creased fatigue, or syncope.66 Symptoms were more common
in those with severe lesions, worse functional status, or
cyanosis. In a survey of men with CHD, 9% reported
dyspnea, 9% reported subjective arrhythmias, and 5% re-
ported chest pain with sexual activity, with symptoms more
common in patients with greater functional impairment
(NYHA class III).67

Published guidelines allow for unlimited physical activity
in asymptomatic CHD patients with closed or small atrial or
ventricular septal defects, mild coarctation of the aorta,
closed patent ductus arteriosus, and other mild congenital
defects with normal right-sided heart volume, no pulmonary
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hypertension, and no significant outflow obstruction on the
right or left side of the heart.7,11 On the basis of these
recommendations, sexual activity appears to be reasonable in
most patients with CHD. Patients in whom the safety of
sexual activity is less certain or unclear include those with
significant pulmonary hypertension, cyanotic heart disease,
severe left-sided heart outflow obstruction, uncontrolled ar-
rhythmias, and anomalous coronary artery passing between
the pulmonary artery and aorta.

Issues regarding contraception and pregnancy are particu-
larly important in women with CHD. A study of women with
CHD lesions associated with a high risk of pregnancy-related
cardiovascular complications showed that 28% were not
using adequate birth control methods, 20% were using
methods considered contraindicated for their condition, 43%
had not been counseled about contraception, and 48% had not
been informed of pregnancy-related risks.66

Hypertrophic Cardiomyopathy

Recommendations

1. Sexual activity is reasonable for most patients with
hypertrophic cardiomyopathy (HCM) (Class IIa;
Level of Evidence C).

2. Sexual activity should be deferred for patients
with HCM who are severely symptomatic until
their condition is stabilized (Class III; Level of
Evidence C).

HCM is a heterogeneous genetic cardiac disease and the most
common cause of arrhythmia-related sudden cardiac death in
the young,68 including competitive athletes.69 Approximately
70% of HCM patients may have left ventricular outflow
obstruction either at rest70 or with physiological provoca-
tion,71 independent of whether limiting symptoms are present.
The underlying arrhythmogenic substrate in HCM is unpre-
dictable,72,73 but a linkage between physical activity and
sudden death events attributable to ventricular
tachycardia/ventricular fibrillation69 raises concern that vig-
orous sexual activity might heighten risk in patients with this
disease. However, there are no documented cases of cardiac
arrest related to sexual activity in HCM patients. This is
consistent with the physical activity recommendations af-
forded HCM patients that only prohibit participation in
intense competitive sports or activities that mimic such forms
of exercise.60

Cardiovascular Drugs and Sexual Function
Recommendation

1. Cardiovascular drugs that can improve symptoms
and survival should not be withheld because of
concerns about the potential impact on sexual func-
tion (Class III: Harm; Level of Evidence C).

Numerous classes of cardiovascular drugs, particularly di-
uretics and �-blockers, have been implicated in causing
erectile dysfunction (ED)74–79; however, recent studies and
reviews have not found clear relationships between many
contemporary cardiovascular drugs and ED.76–78,80–83 An

analysis of 6 studies involving almost 15 000 people found
�-blocker therapy increased the annual reported rate of sexual
dysfunction by only 5 reports per 1000 patients and the
annual reported rate of impotence by only 3 per 1000
patients.84 In addition, a nocebo effect, in which a patient’s
knowledge that a drug has been associated with ED, is often
at least as important a contributing factor to a patient’s ED as
any physiological effect, particularly with contemporary
�-blockers.82,85,86 In one of the few studies addressing sexual
function in women, antihypertensive therapies did not appear
to adversely impact sexual function,76 although thiazide
diuretics and aldosterone may be associated with decreased
vaginal lubrication or menstrual irregularities.79,87

Cardiovascular drugs that can improve symptoms or sur-
vival should not be withheld because of concerns about their
adverse impact on sexual function. If a patient being treated
with a cardiovascular drug complains of sexual dysfunction,
efforts should be made to assess whether the sexual dysfunc-
tion is more likely related to underlying vascular or cardiac
disease, the nocebo effect, or anxiety or depression, as
discussed below. There are no good data to recommend a
specific class of cardiovascular drug to improve sexual
function or activity in patients with CVD.

In patients who clearly develop ED as a result of thiazide
diuretic therapy, it is reasonable to switch to a loop diuretic.
Some male patients treated with spironolactone may experi-
ence antiandrogen side effects (eg, ED, decreased libido, and
gynecomastia) that compromise their sexual function and
activity, in which case eplerenone may be a reasonable
alternative. In male patients with clearly established �-blocker–
induced sexual dysfunction, nebivolol (which has nitric
oxide–mediated vasodilating properties and a lower incidence
of ED than other �-blockers) may be considered provided the
�-blocker is not being administered specifically for survival
improvement for the patient with systolic heart failure or after
MI.88,89 Treatment of ED with a phosphodiesterase-5 (PDE5)
inhibitor (discussed below) may be a reasonable alternate
strategy.

Pharmacotherapy for Sexual Dysfunction
PDE5 Inhibitors

Recommendations

1. PDE5 inhibitors are useful for the treatment of ED
in patients with stable CVD (Class I; Level of Evi-
dence A).5,46,48,49,90–106

2. The safety of PDE5 inhibitors is unknown in patients
with severe aortic stenosis or HCM (Class IIb; Level
of Evidence C).

3. PDE5 inhibitors should not be used in patients
receiving nitrate therapy (Class III; Level of Evi-
dence B).98,107,108

4. Nitrates should not be administered to patients
within 24 hours of sildenafil or vardenafil adminis-
tration or within 48 hours of tadalafil administration
(Class III; Level of Evidence B).98,107,108

PDE5 inhibitors are effective for the treatment of ED.90–92 PDE5
inhibitors prevent the breakdown of cyclic GMP, thereby result-
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ing in increased nitric oxide concentration and vasodilation,
which enhances erectile function. Three PDE5 inhibitors are
approved for the treatment of ED in the United States:
sildenafil, tadalafil, and vardenafil. Sildenafil and tadalafil are
also approved for the treatment of pulmonary hypertension.
Sildenafil and vardenafil are relatively short-acting, with
half-lives of approximately 4 hours; tadalafil is long-acting,
with a half-life of 17.5 hours. These agents cause systemic
vasodilation and mild reductions in systolic (�10 mm Hg)
and diastolic (�8 mm Hg) systemic blood pres-
sure.27,91,93,94,98 These reductions may be greater in patients
with underlying CAD and higher baseline blood pressures.91

PDE5 inhibitors are generally safe and effective for the
treatment of ED in patients with systemic arterial hypertension,
stable CAD, and compensated heart failure.5,46,48,49,90–106 No
studies have shown one agent to be more effective or safer
than the others. Despite occasional anecdotal case reports
linking PDE5 inhibitors to cardiac events, large trials and
meta-analyses suggest that they are not associated with an
increase in MI or cardiac events.91,95,99,103 When administered
with cardiovascular drugs that reduce systemic blood pres-
sure, PDE5 inhibitors are associated with small additive
reductions in systemic blood pressure but no increase in
adverse cardiac events.93,94,109 In some patients, the concom-
itant use of PDE5 inhibitors and �-blocking agents may result
in symptomatic hypotension.110 Thus, when both are indi-
cated, the lowest �-blocker dose should be initiated and
tolerated by the patient before the patient begins the lowest
dose of a PDE5 inhibitor. PDE5 inhibitors should not be
administered to treat ED in patients who are already receiving
PDE5 inhibitor therapy for pulmonary hypertension. Vard-
enafil (but not sildenafil or tadalafil) carries a precautionary
statement about prolongation of the corrected QT interval and
should be avoided in patients with congenital QT prolonga-
tion or a history of torsade de pointes and in those taking
medications known to prolong the QT interval (eg, class IA or
III antiarrhythmic agents).

Organic nitrates (both short-acting forms such as sublin-
gual nitroglycerin and long-acting forms such as isosorbide
mononitrate) are nitric oxide donors and remain an absolute
contraindication to PDE5 inhibitor use, because this combi-
nation may result in unpredictable and precipitous reductions
in systemic blood pressure.107 Patients with chest pain or
acute MI should not be administered nitrates until at least 24
hours after the last dose of sildenafil or vardenafil98 and until
48 hours after the last dose of tadalafil.108 Healthcare provid-
ers should question patients presenting with chest pain about
PDE5 inhibitor use before administering nitrates. Other than
nitrates, patients with chest pain or an acute coronary syn-
drome who have taken a PDE5 inhibitor can be treated with
all other cardiovascular medications. In patients undergoing
chronic nitrate therapy who desire to use PDE5 inhibitors, the
need for continued nitrate therapy (or an alternate therapy)
should be evaluated, particularly in patients who have under-
gone complete revascularization.

The writing group is unaware of any reported deaths
attributable to PDE5 inhibitor use in patients with left
ventricular outflow obstruction (fixed or dynamic). As with
all vasodilators, caution is advised when the use of these

drugs is considered in patients with severe aortic stenosis or
HCM.

PDE5 inhibitor use has been explored in females for
treatment of arousal disorders and has largely been shown to
be no more effective than placebo.111 The safety of PDE5
inhibitor use in females with CVD has not been established.

Local and Topical Estrogen Therapy

Recommendation

1. Nonsystemic (local or topical) estrogen use for the
treatment of dyspareunia in women with CVD is
reasonable (Class IIa; Level of Evidence C).

Vaginal dryness and pain with sexual intercourse are
prevalent symptoms among sexually active postmeno-
pausal women.1 Estrogen administered via the vaginal
route is an effective and Food and Drug Administration–
approved treatment for relief of symptoms of vaginal
atrophy typically seen in menopausal and postmenopausal
women. Topical estrogen preparations can also be used on
the vulva to treat insertional pain at the vaginal introitus.
Concerns about estrogen therapy and increased cardiovas-
cular risk were raised by the results of several large trials
of women who received oral combination therapy with
estrogen and progesterone112,113; however, trials with es-
trogen therapy alone have not reported increased cardiac
risk.114,115 Because systemic absorption with vaginal ad-
ministration is minimal,116 and focal vulval application is
expected to be even less, topical estrogen therapy is
unlikely to pose any cardiac risk in women with CVD.

Herbal Medications

Recommendation

1. It may be reasonable to caution patients with CVD
regarding the potential for adverse events with the
use of herbal medications with unknown ingredients
that are taken for treatment of sexual dysfunction
(Class IIb; Level of Evidence C).

Numerous herbal medications are advertised to patients for
the treatment of sexual dysfunction. Some of these medi-
cations may contain drugs, such as PDE5 inhibitors (or
chemically similar substances),117,118 yohimbine,119 or
L-arginine.120 Such drugs can interact with cardiovascular
medications, have vasoactive or sympathomimetic proper-
ties, can elevate or reduce systemic blood pressure, or have
been associated with adverse outcome in patients with
CAD.98,107,119 –122 Therefore, it may be reasonable to cau-
tion patients with CVD about the use of herbal medications
with unknown ingredients advertised for the treatment of
sexual dysfunction.

Psychological Issues of Sexual Activity
and CVD

Recommendation

1. Anxiety and depression regarding sexual activity
should be assessed in patients with CVD (Class I;
Level of Evidence B).2,3
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Psychological distress123 and decreased sexual function or
activity2,3 are associated124 and are common in patients with
CVD. In patients with CAD,2,3 heart failure,51 CHD,67 recent
MI,125 CABG,126 ICD implantation,64 or cardiac transplanta-
tion,127 sexual activity frequency and satisfaction often de-
cline because of anxiety on the part of the patient or partner
that sexual activity will worsen the underlying cardiac con-
dition or cause death.3,128 Changes in sexual activity after a
cardiac event may impair the patient’s quality of life, nega-
tively affect psychological health, and strain marital or other
important intimate relationships,67,125,127 which in turn may
lead to depression and anxiety. The resultant depression may
be an important contributing cause of ED in men and of
female sexual problems, including decreased libido, difficulty
with arousal and orgasm, and dyspareunia.2,67,124,129

Patient and Partner Counseling
Recommendation

1. Patient and spouse/partner counseling by healthcare
providers is useful to assist in resumption of sexual
activity after an acute cardiac event, new CVD
diagnosis, or ICD implantation (Class I; Level of
Evidence B).130–134

Although sexual counseling of patients and partners with
CVD is an important component of recovery, it is rarely
provided.135–138 Potential reasons for this include the provi-
der’s lack of experience or comfort discussing sexual issues,
inadequate knowledge on issues regarding sexual activity and
CVD, and limited time.135–138 Studies show that most CVD
patients (and their partners) believe they have been inade-
quately educated on this topic by healthcare providers139,140

and desire more information on how to resume their normal
sexual activity.140–142 Partners of patients with CVD often
have considerable anxiety about sexual activity, which may
adversely impact the sexual activity of the couple.62,143,144

When information on sexual activity is provided to the
patient, it is more likely to be provided in written form than
verbally, more likely to be provided to men than to women,
and rarely provided to the partner.145

A discussion about sexual activity is appropriate for men
and women of all ages who have CVD. Initiation of a
discussion of sexual issues by the healthcare provider can
facilitate an open discussion of the patient’s and partner’s
sexual concerns.146 Questionnaires can be used to facilitate a
discussion of sexual issues.147 General suggestions to the

patient may include being well rested at the time of sexual
activity, avoiding unfamiliar surroundings and partners to
minimize stress during sexual activity, avoiding heavy meals
or alcohol before sexual activity, and using a position that
does not restrict respiration.79,130,142,148 The achievement of
orgasm may require a greater degree of exertion and may not
be a realistic initial goal in some patients. Randomized trials
have demonstrated that sexual counseling in patients with
CVD results in increased knowledge, a higher likelihood of
return to sexual activity, improved sexual desire and satisfac-
tion, and increased confidence and reduced fear in resuming
sexual activity.130–134

Summary
Sexual activity is an important component of patient and
partner quality of life, and it is reasonable for most patients
with CVD to engage in sexual activity. It is reasonable that
patients with CVD who wish to engage in sexual activity
undergo a comprehensive history and physical examination
beforehand. Those with stable symptoms and good functional
capacity generally have a low risk of adverse cardiovascular
events with sexual activity. Patients with unstable or severe
symptoms should first be treated and stabilized before engag-
ing in sexual activity. Exercise testing can provide additional
information as to the safety of sexual activity in patients with
indeterminate or unclear risk.

Cardiovascular medications are uncommonly the true
cause of ED, and those that can improve symptoms and
survival should not be withheld because of concerns about the
potential impact on sexual function. PDE5 inhibitors have
proved safe and effective in many patients with stable CVD;
however, nitrate use is an absolute contraindication for PDE5
inhibitor administration.

Anxiety and depression are important considerations in
patients with CVD and can contribute to reduced or impaired
sexual activity. Sexual counseling of CVD patients and their
partners is an important component of recovery; unfortu-
nately, it is rarely provided.

Further research is needed on sexual activity in specific
cardiovascular conditions, particularly with regard to the
effects of sexual activity in females and in older adults. When
possible, pharmacotherapy, device and surgical intervention,
registries, and longitudinal studies of patients with CVD
should specifically include data on sexual activity and func-
tion. Future studies of interventions to improve sexual activ-
ity in the context of CVD, including sexual counseling,
should address sexual concerns and activity of both men and
women, young and old, and both patients and partners.
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Cardiovascular risk, drugs and erectile function: a systematic analysis.
Int J Clin Pract. 2011;65:289–298.

82. Erdmann E. Safety and tolerability of beta-blockers: prejudices &
reality. Indian Heart J. 2010;62:132–135.

83. Jackson G, Betteridge J, Dean J, Eardley I, Hall R, Holdright D, Holmes
S, Kirby M, Riley A, Sever P. A systematic approach to erectile dys-
function in the cardiovascular patient: a Consensus Statement: update
2002. Int J Clin Pract. 2002;56:663–671.

84. Ko DT, Hebert PR, Coffey CS, Sedrakyan A, Curtis JP, Krumholz HM.
Beta-blocker therapy and symptoms of depression, fatigue, and sexual
dysfunction. JAMA. 2002;288:351–357.

85. Silvestri A, Galetta P, Cerquetani E, Marazzi G, Patrizi R, Fini M,
Rosano GM. Report of erectile dysfunction after therapy with beta-
blockers is related to patient knowledge of side effects and is reversed by
placebo. Eur Heart J. 2003;24:1928–1932.

86. Cocco G. Erectile dysfunction after therapy with metoprolol: the Haw-
thorne effect. Cardiology. 2009;112:174–177.

87. Duncan L, Bateman DN. Sexual function in women: do antihypertensive
drugs have an impact? Drug Saf. 1993;8:225–234.

88. Boydak B, Nalbantgil S, Fici F, Nalbantgil I, Zoghi M, Ozerkan F,
Tengiz I, Ercan E, Yilmaz H, Yoket U, Onder R. A randomised com-
parison of the effects of nebivolol and atenolol with and without
chlorthalidone on the sexual function of hypertensive men [published
correction appears in Clin Drug Investig. 2007;27:864]. Clin Drug
Investig. 2005;25:409–416.

89. Brixius K, Middeke M, Lichtenthal A, Jahn E, Schwinger RH. Nitric
oxide, erectile dysfunction and beta-blocker treatment (MR NOED
study): benefit of nebivolol versus metoprolol in hypertensive men. Clin
Exp Pharmacol Physiol. 2007;34:327–331.

90. Olsson AM, Persson CA; Swedish Sildenafil Investigators Group.
Efficacy and safety of sildenafil citrate for the treatment of erectile
dysfunction in men with cardiovascular disease. Int J Clin Pract. 2001;
55:171–176.

91. Kloner RA. Cardiovascular effects of the 3 phosphodiesterase-5 inhib-
itors approved for the treatment of erectile dysfunction. Circulation.
2004;110:3149–3155.

92. Morales AM, Mirone V, Dean J, Costa P. Vardenafil for the treatment
of erectile dysfunction: an overview of the clinical evidence. Clin Interv
Aging. 2009;4:463–472.

93. Kloner RA, Brown M, Prisant LM, Collins M; Sildenafil Study Group.
Effect of sildenafil in patients with erectile dysfunction taking antihy-
pertensive therapy. Am J Hypertens. 2001;14:70–73.

94. Kloner RA, Mitchell M, Emmick JT. Cardiovascular effects of tadalafil
in patients on common antihypertensive therapies. Am J Cardiol. 2003;
92:47M–57M.

95. Padma-Nathan H, Eardley I, Kloner RA, Laties AM, Montorsi F. A
4-year update on the safety of sildenafil citrate (Viagra). Urology.
2002;60(suppl 2):67–90.

96. Thadani U, Smith W, Nash S, Bittar N, Glasser S, Narayan P, Stein RA,
Larkin S, Mazzu A, Tota R, Pomerantz K, Sundaresan P. The effect of
vardenafil, a potent and highly selective phosphodiesterase-5 inhibitor
for the treatment of erectile dysfunction, on the cardiovascular response
to exercise in patients with coronary artery disease. J Am Coll Cardiol.
2002;40:2006–2012.

97. Arruda-Olson AM, Mahoney DW, Nehra A, Leckel M, Pellikka PA.
Cardiovascular effects of sildenafil during exercise in men with known
or probable coronary artery disease: a randomized crossover trial.
JAMA. 2002;287:719–725.

98. Cheitlin MD, Hutter AM Jr, Brindis RG, Ganz P, Kaul S, Russell RO Jr,
Zusman RM; Technology and Practice Executive Committee. Use of
sildenafil (Viagra) in patients with cardiovascular disease [published
correction appears in Circulation. 1999;100:2389]. Circulation. 1999;
99:168–177.

99. Mittleman MA, Maclure M, Glasser DB. Evaluation of acute risk for
myocardial infarction in men treated with sildenafil citrate. Am J
Cardiol. 2005;96:443–446.

100. Pickering TG, Shepherd AM, Puddey I, Glasser DB, Orazem J, Sherman
N, Mancia G. Sildenafil citrate for erectile dysfunction in men receiving
multiple antihypertensive agents: a randomized controlled trial. Am J
Hypertens. 2004;17(part 1):1135–1142.

101. DeBusk RF, Pepine CJ, Glasser DB, Shpilsky A, DeRiesthal H,
Sweeney M. Efficacy and safety of sildenafil citrate in men with erectile
dysfunction and stable coronary artery disease [published correction
appears in Am J Cardiol. 2004;94:543–544]. Am J Cardiol. 2004;93:
147–153.

102. Fox KM, Thadani U, Ma PT, Nash SD, Keating Z, Czorniak MA, Gillies
H, Keltai M; CAESAR I (Clinical American and European Studies of
Angina and Revascularization) Investigators. Sildenafil citrate does not
reduce exercise tolerance in men with erectile dysfunction and chronic
stable angina. Eur Heart J. 2003;24:2206–2212.

103. Kloner RA, Jackson G, Hutter AM, Mittleman MA, Chan M, Warner
MR, Costigan TM, Vail GM. Cardiovascular safety update of tadalafil:
retrospective analysis of data from placebo-controlled and open-label
clinical trials of tadalafil with as needed, three times-per-week or
once-a-day dosing. Am J Cardiol. 2006;97:1778–1784.
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