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Abstract

Anxiety and its associated disorders are common in patients with cardiovascular disease and may
significantly influence cardiac health. Anxiety disorders are associated with the onset and
progression of cardiac disease, and in many instances have been linked to adverse cardiovascular
outcomes, including mortality. Both physiologic (autonomic dysfunction, inflammation,
endothelial dysfunction, changes in platelet aggregation) and health behavior mechanisms may
help to explain the relationships between anxiety disorders and cardiovascular disease. Given the
associations between anxiety disorders and poor cardiac health, the timely and accurate
identification and treatment of these conditions is of the utmost importance. Fortunately,
pharmacologic and psychotherapeutic interventions for the management of anxiety disorders are
generally safe and effective. Further study is needed to determine whether interventions to treat
anxiety disorders ultimately impact both psychiatric and cardiovascular health.
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Introduction

Negative psychological states are commonly experienced among patients with
cardiovascular disease. To date, depression has received the most attention in this
population, given its high prevalence and association with poor cardiac health, especially in
patients who have experienced a major cardiac event, such as an acute coronary syndrome
(ACS). However, anxiety has recently emerged as another important psychological construct
that is highly prevalent, frequently co-occurs with depression and impedes response to
depression treatment, and may ultimately influence the course of cardiovascular disease
independent of depression. In this article, we aim to review the recent literature on anxiety—
and its associated disorders—in cardiovascular disease.
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Anxiety in patients with cardiovascular disease

Epidemiology
Anxiety is common in patients with cardiovascular disease, such as coronary artery disease
(CAD). Following an ACS, 20-30% of patients experience elevated levels of anxiety [1, 2].
While post-ACS anxiety may be transient for some patients, in half of cases anxiety persists
for up to 1 year post-event [1], suggesting that for many patients with heart disease, anxiety
is a chronic condition. Research has revealed similar prevalence rates in patients with CAD
awaiting coronary artery bypass graft (CABG) surgery. In this population, 25% of patients
experience elevated levels of anxiety pre-procedure, with many having a reduction in
symptoms in the months following surgery [3].

Anxiety is common in patients with other forms of heart disease as well. In a recent meta-
analysis of 38 studies, Easton and colleagues estimated that 32% of patients with heart
failure (HF) experience elevated levels of anxiety, and 13% meet criteria for an anxiety
disorder [4]. Anxiety also affects approximately 20% of patients with more advanced HF
who require implantation of a left ventricular assist device to support their cardiac function
[5, 6]. Finally, among patients who have undergone implantation of an implantable
cardioverter defibrillator to prevent the development of lethal arrhythmias, elevated anxiety
is present in approximately 20-40% [7].

Associations between anxiety and cardiovascular health

The relationship between anxiety and cardiovascular health is complex. Anxiety may be a
normal response to a stressful situation, such as an acute cardiac event, and if anxiety
prompts an individual to engage more in treatment (e.g., exercise regularly, adhere to
medications), it may be beneficial. However, when present in excess or for extended periods
of time, anxiety is considered to be detrimental for psychiatric and overall health.

Anxiety has been associated with the incidence, and in some cases progression, of
cardiovascular disease. In patients without existing cardiac disease, anxiety has been linked
to the subsequent development of CAD. In a 2010 meta-analysis including 20 studies and
nearly 250,000 patients, Roest and colleagues found that anxiety, controlling for other
medical variables when possible, led to a 26% increased risk of incident CAD [8+]. While
the overall findings were significant, it should be noted that only 10 of the 20 studies found a
significant relationship between anxiety and incident CAD in multivariate analyses,
suggesting that there are heterogeneous findings in the literature regarding this relationship.

In patients with established CAD, the literature regarding the relationship between anxiety
and cardiac outcomes is similarly mixed. In a recent meta-analysis of 44 studies, anxiety was
significantly associated with poor cardiac outcomes, including recurrent cardiac events and
mortality, in unadjusted analyses [9¢]. However, when adjusting for medical and
psychological covariates, nearly all of these relationships became non-significant, suggesting
that while anxiety may be a good marker of poor cardiac health, other medical and
psychological factors may actually explain much of the relationship between anxiety and
outcomes. In sensitivity analyses, there were no significant relationships between anxiety
and cardiac health when anxiety was measured in the 2 months following an ACS; however,
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when anxiety was measured in patients with stable CAD, anxiety was associated with poor
outcomes in nearly all analyses [9¢]. Ultimately, it may be that anxiety following an ACS
may be more likely to be transient than anxiety measured during a period of clinical stability.
These findings argue that measuring anxiety in a stable period may be much more useful for
predicting future cardiac health.

The relationship between anxiety and cardiac outcomes is relatively weak in patients with
HF. To date, four prospective trials have examined the relationship between anxiety and
cardiac health in HF patients [10-13]. In a prospective study of 153 adult outpatients with
HF, anxiety was marginally associated with mortality in unadjusted analyses; however, when
controlling for relevant covariates, this relationship became non-significant [10]. A second
study of 643 patients with chronic HF followed patients for an average of 3 years to examine
the prospective relationship between psychological distress (a combination of depression
and anxiety) and mortality [13]. In unadjusted analyses, depression/anxiety was marginally
associated with mortality; however, this relationship again became non-significant when
controlling for demographic and medical factors [13]. In the other two studies, there were no
significant relationships between anxiety and cardiac health in adjusted or unadjusted
analyses [11, 12]. Similar to the trials in patients with CAD, it appears that while anxiety
may be a good marker for adverse outcomes in patients with cardiac disease, the actual
relationship between anxiety and outcomes may in some cases be explained by other factors.

Finally, anxiety and anxiety disorders are also common in patients who present in cardiac
settings but who do not have heart disease, such as those who have so-called non-cardiac
chest pain. Rates of GAD and PD are substantially higher in this population than in those in
the general population [14, 15], and this is an important public health issue because such
patients have impairment of function and quality of life that is greater than those with
confirmed heart disease [16]. Furthermore, the repeated utilization of healthcare services by
patients with non-cardiac chest pain leads to a substantial financial burden, with the annual
cost of such patients’ evaluations measured in the billions [17].

Anxiety disorders in patients with cardiovascular disease

While much of the literature to date has focused on the associations between anxiety as a
symptom and cardiovascular health, it may be more important to examine the links between
anxiety disorders and heart health. By definition, anxiety in the setting of anxiety disorders
is chronic and persistent, and therefore it may have greater physiologic consequences than
transient anxiety. Furthermore, effective treatments are available for anxiety disorders.

Generalized anxiety disorder (GAD)

Generalized anxiety disorder (GAD) is highly prevalent in patients with cardiac disease. A
recent meta-analysis found an 11% point prevalence and 26% lifetime prevalence of GAD in
CAD patients [18], and a similar meta-analysis in HF patients found GAD prevalence to be
14% [4]. These rates are significantly higher than the 3-7% lifetime prevalence of GAD in
the general U.S. population [19, 20].
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GAD is independently associated with poor outcomes in patients with established cardiac
disease, especially CAD. Though one study found that GAD was protective in the post-ACS
period [21], most studies suggest that GAD is associated with poor cardiac health in all
stages of CAD [22-24]. Following myocardial infarction (MI), GAD has been linked to a
nearly two-fold increased risk of mortality over the subsequent ten years [23], and in
patients with stable CAD, GAD is associated with a two-fold increased risk of major adverse
cardiac events over the next two years [22]. In a prospective study of 158 patients
undergoing CABG surgery, GAD was associated with incident major adverse cardiac events
over the subsequent 5 years [24]. The associations between GAD and outcomes in HF have
not yet been studied.

Panic disorder (PD)

PD also is common in patients with heart disease. Among patients with CAD, studies have
varied, with one review providing PD prevalence estimates of 10-50% [25], though another
analysis and a recent cross-sectional study estimated PD prevalence of 5-8% in patients with
established CAD [26, 27]. These latter studies are likely closer to the true estimate, as a
study of post-ACS patients found PD to be significantly less prevalent than GAD or
depression [28].

While less common than GAD, PD significantly increases the risk of the development and
progression of cardiac disease. In a cohort study of nearly 80,000 individuals without pre-
established CAD (and half with PD), PD was associated with a nearly two-fold increased
risk of incident CAD [29]. In another cohort study of 57,615 patients with PD and nearly
350,000 age- and sex-matched controls, patients with PD had a significantly higher risk of
the development of CAD but a lower risk of CAD-related mortality [30]. Finally, a
systematic review and meta-regression analysis of over 1 million patients found that PD was
significantly associated with incident CAD, major adverse cardiac events, and MI [31ee].

Post-traumatic stress disorder (PTSD)

PTSD symptoms and formal PTSD diagnoses also are common in patients with cardiac
disease. In a prospective cohort study of 105 patients attending cardiac rehabilitation, 24%
reported symptoms of PTSD [32], and a recent cohort study of veterans revealed a PTSD
prevalence of 6% [33].

PTSD is associated with the development of both CAD and HF. In a study of 637 veterans
without known CAD, a diagnosis of PTSD was associated with the presence and extent of
CAD, as well as higher rates of mortality over the subsequent three years [34]. Similarly, in
a study involving 281 twin pairs, a diagnosis of PTSD led to a two-fold increase in risk for
incident CAD over the next 13 years [35]. A recent meta-analysis confirmed the relationship
between PTSD and incident CAD [36e¢]. Finally, in a longitudinal study of 8,000 veterans in
outpatient settings, veterans with PTSD had a 47% greater risk of developing HF over a
seven-year follow-up period compared to veterans without PTSD [37].

While PTSD is clearly associated with the development of cardiac disease, the relationship
between PTSD and cardiac outcomes is less clear. In patients without pre-established CAD,
PTSD has been linked to increased rates of mortality [34, 38]. Among patients with
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implantable cardioverter-defibrillators, elevated PTSD symptoms also were associated with
a greater than three-fold increase in mortality risk, even after controlling for relevant
covariates [39]. However, among patients with established CAD undergoing angiography or
revascularization, two studies of veterans have found that PTSD is associated with a reduced
rate of mortality at one year post procedure [40, 33]. The cause of this discrepancy is
unclear, and further research would help to clarify these relationships and determine whether
these findings can be generalized outside of the veteran population.

Mechanisms mediating the relationships between anxiety disorders and

cardiac health

There are several mechanisms that may explain the underlying association between anxiety
disorders and cardiac disease. Though no definitive model exists, these hypotheses include
both behavioral and physiologic factors (see Figure 1).

Health behaviors

Physiologic

Health behaviors may explain part of the link between anxiety disorders and cardiac health.
Adherence to a number of healthy behaviors, such as maintaining a healthy diet, healthy
level of physical activity, and medication adherence, is clearly linked to improved outcomes
in patients with cardiac disease [41-43]. Further, for patients with stable HF or following M,
attendance at cardiac rehabilitation programs is an important step to improving health-
related-quality of life (HRQoL) and reducing the risk of future hospitalization [44]. In
contrast, unhealthy behaviors can lead to the development or worsening of risk factors
including diabetes, hypertension, elevated cholesterol, obesity, and smoking, all which
increase mortality in patients with cardiac disease [45].

Though the evidence is mixed, individuals who experience anxiety appear less likely to
engage in health behaviors. Anxious individuals tend to have increased dietary cholesterol
intake, elevated total energy intake, sedentary lifestyle, and decreased physical activity [46],
consistent with the finding that patients with PD and GAD have increased odds of
dyslipidemia, obesity, diabetes, and substance use [47, 48]. Patients with PTSD have poor
diet quality (with most energy obtained from fatty acids), decreased physical activity,
increased obesity, and increased rates of smoking [49]. Among cardiac patients, anxiety is
associated with a lower likelihood of adhering to a number of risk-reducing
recommendations after MI, including smoking cessation, social support utilization, and
stress reduction [50]. Patients with anxiety disorders also are less likely to both attend and
complete cardiac rehabilitation programs [51, 52]. These behavioral factors in patients with
anxiety disorders could increase the likelihood of cardiovascular morbidity and mortality.

mechanisms

Inflammation—Inflammatory pathways play a key role in both the development and
progression of cardiac disease [53]. Inflammatory pathways involving interleukin-1 (IL-1),
interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a), and C-reactive protein (CRP)
have all been implicated in the development of atherosclerosis and heart disease including
CAD, HF, and unstable angina [54, 55]. In patients with unstable CAD, inflammatory

Curr Psychiatry Rep. Author manuscript; available in PMC 2017 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Celano et al.

Page 6

markers such as CRP have been associated with increased long-term mortality [56].
Similarly, inflammatory pathways have been associated with worsening function, increased
hospitalization rates, and poor survival in HF patients [57, 58].

Both anxiety and anxiety disorders are associated with increased inflammatory markers. In
one large study of healthy adults, individuals with elevated anxiety were found to have
higher levels of CRP, TNF-a, IL-6, homocysteine, and fibrinogen [59]. Further, anxiety
disorders, including GAD, PTSD, and PD, have all been linked to increased inflammation,
most notably CRP [60, 61]. In addition, PTSD has been linked to increased levels of
circulating TNF-a, IL-1, IL-6, interleukin-1, and interferon-y [62, 63]. Thus the
association between anxiety disorders and inflammation could be a process by which
anxiety disorders are associated with the development of cardiac disease.

Endothelial Dysfunction—The vascular endothelium plays a key role in the health and
maintenance of the circulatory system via regulation of platelet activity, thrombosis, vascular
tone, and leukocyte adhesion [64]. Its dysfunction leads to the development of
atherosclerosis [65] and has been shown to increase the incidence of hospitalization, cardiac
transplantation, and death in patients with HF [66, 65, 64].

Anxiety and anxiety disorders have been linked to changes in the vascular endothelium.
Patients with anxiety have impaired flow-mediated dilation of the vasculature, which
suggests greater endothelial dysfunction [66-69]. Patients with GAD, PD, and obsessive
compulsive disorder have decreased levels of circulating endothelial progenitor cells that are
vital to healthy endothelial function and prevent progression of CAD [70]. Furthermore,
patients with PTSD—especially those with active symptoms—have increased levels of
soluble tissue factor and von Willebrand Factor, two substances that are secreted by
endothelial cells and have been implicated in inflammation, thrombosis, and ultimately the
development of atherosclerosis [71].

Platelet Dysfunction—Increased activity and activation of platelets by inflammatory
triggers has been shown to play a critical role in atherothrombosis and myocardial ischemia
[72]. Interestingly, serotonin has been shown to increase platelet aggregation and may be a
method by which anxiety disorders are associated with increased cardiac events, as anxiety
disorders have been associated with abnormalities in the serotonin system [73, 74].
Serotonin binds 5-hydroxytryptamine-2 (5HT-2) receptors on platelets and precipitates the
release of factors enhancing platelet aggregation. In healthy vessels, prevention of thrombus
formation is mediated by the release of nitrous oxide by endothelial cells and subsequent
vasodilation. However, when the endothelial cell is damaged by atherosclerotic disease, the
vessel is unable to properly dilate, and exposure to serotonin results in vasoconstriction. This
serves as an underlying mechanism which links increased serotonin blood levels in CAD
with cardiac events [75, 76].

In general, patients with anxiety and acute stress have greater platelet aggregation [77, 78],
and anxiety disorders, including PTSD and PD, may also be associated with changes in
platelet activity. In individuals with PTSD, changes in circulating catecholamines and a
hyperactive sympathoadrenal system could lead to increased platelet activation [79].
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Moreover, individuals with PTSD have increased platelet reactivity and aggregation ex vivo
in response to exposure to adenosine-diphosphate and epinephrine [72]. In patients with PD,
platelet aggregation has been shown to be elevated via changes in nitrous oxide and
homocysteine levels [80]. Finally, patients with PD have larger mean platelet volume, a
marker of increased platelet reactivity [81].

Autonomic dysfunction—Disruption in cardiovascular autonomic homeostasis,
particularly as it relates to the body’s ability to maintain stable beat-to-beat changes and
blood pressure, has been shown to be important in overall cardiovascular health and risk of
mortality. Patients with a history of cardiovascular disease, diabetes, and hypertension who
are found to have a decreased ability to maintain autonomic stability are at increased risk of
all-cause mortality [82]. Specifically, disrupted heart rate variability (a measure of beat-to-
beat variability of the heart) and baroreflex sensitivity have been linked to increased adverse
outcomes and mortality in post-MI and HF patients [83-85]. Decreased heart rate variability
has been associated with phobic anxiety [86], GAD [87], PD [88], and PTSD [89]. Thus
dysfunction in the body’s ability to regulate autonomic function in patients with anxiety
disorders could be a mechanism linking anxiety disorders to cardiac health.

Diagnosis of anxiety disorders

Diagnosing anxiety disorders in patients with cardiovascular disease is difficult given the
substantial overlap between the symptoms of anxiety disorders and those of cardiovascular
disease. Many symptoms of GAD, such as restlessness, fatigue, poor concentration, and
sleep disturbance, are very common in patients with cardiac disease, especially HF.
Similarly, nearly all the symptoms of a panic attack (e.g., palpitations, diaphoresis, dyspnea,
nausea, chest pain) could potentially be experienced in the setting of an arrhythmia, ACS, or
paroxysmal nocturnal dyspnea. If one relies too heavily on these overlapping symptoms,
there is a significant risk of attributing cardiac symptoms to anxiety.

However, making a diagnosis of an anxiety disorder when one is present is critical. As
noted, anxiety disorders are persistent, pervasive, and function-limiting, and they are
associated with poor cardiac and psychiatric health. Accurate diagnosis will allow for the
proper treatment of these disorders, and this hopefully can reduce their impact on psychiatric
and cardiac health. To improve the likelihood of making an accurate diagnosis, we
recommend focusing on the cardinal psychological symptoms of the disorders (e.g., chronic
worry and difficulty controlling worry about a number of subjects for GAD), and following
closely the DSM-5 criteria for these disorders [90], including the requirements regarding
duration of symptoms and effects on function. Information from family members or close
friends can also be helpful for clarifying the course of symptoms over time. Finally, if there
is a significant question about the duration of symptoms and whether they exist only in the
context of an acute exacerbation of cardiac symptoms (e.g., an ACS or episode of
decompensated HF), it can be helpful to re-evaluate the patient during a period of medical
stability to see if those symptoms persist. Using this approach, it is possible to make an
accurate clinical diagnosis to ensure treatment for those who need it and avoid unnecessary
treatment for those without a formal disorder.
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Management of anxiety disorders

Pharmacotherapy

Antidepressants—Antidepressant medications are the most commonly used
pharmacologic treatments for a variety of anxiety disorders, including GAD, PTSD, and PD.
While there is evidence that selective serotonin reuptake inhibitors (SSRIs), some serotonin-
norepinephrine reuptake inhibitors (SNRIs), and tricyclic antidepressants (TCAS) are
effective for the management of GAD, PTSD, and PD [91-93], no studies have been
conducted to examine their efficacy for treating these disorders in patients with
cardiovascular disease. However, these agents have been studied in depressed cardiac
patients, providing data on their safety and tolerability in this population.

Of the antidepressant medications, SSRIs are the best studied and most frequently used
agents in cardiac patients. Due to minimal affinity for adrenergic receptors and sodium
channels, SSRIs typically do not cause orthostatic hypotension or affect intraventricular
conduction, unlike TCAs [94]. In patients with CAD, sertraline, citalopram, and fluoxetine
have been shown to be safe and effective for depression [95-97]. In HF, sertraline,
paroxetine, citalopram, and escitalopram also have been well-tolerated, though they may
have lesser efficacy for depression than in other populations [98-102].

SSRIs have been associated with several relevant side effects. First, some SSRIs are
associated with a modest effect on the QT interval, with citalopram and escitalopram
appearing to cause the greatest QTc prolongation [103]; prolongation of this interval has
been associated with risk of torsades de pointes, a ventricular arrhythmia. However, the
overall magnitude of QT prolongation is very small and has little clinical significance in the
vast majority of patients [104]; furthermore, sertraline, paroxetine, and fluoxetine appear to
have essentially no effect on the QT interval [103, 105]. Second, certain SSRIs, such as
fluvoxamine, fluoxetine, and paroxetine, can interact with cardiovascular medications (e.g.,
metoprolol, captopril), which can affect blood levels of these agents and impact therapeutic
response or side effects [106]. Finally, SSRIs are known to inhibit platelet aggregation/
activation, and this can increase the risk of bleeding, especially for patients who are
prescribed other anticoagulant medications [107, 108]. Conversely, there has been indirect
evidence that SSRIs—potentially independent of their effects on mood—may be associated
with superior cardiac outcomes. This includes a pair of epidemiologic studies finding SSRIs
to be associated with lower cardiac mortality and lower rates of first M1 [109, 110], and a
post hoc analysis of a large cognitive behavioral therapy (CBT) trial in post-MI patients that
found no effect of CBT on cardiac outcomes but that those also receiving SSRIs had lesser
cardiac mortality [111].

SNRIs, such as venlafaxine and duloxetine, are sometimes used for the management of
anxiety disorders, though there is less data on their use in heart disease. Venlafaxine is
known to cause mild dose-dependent increases in heart rate and blood pressure. Venlafaxine
has also been associated with the development of acute HF in overdose [112, 113], and both
duloxetine and venlafaxine have been linked to worsening HF symptoms in case reports
[114]. These reports are countered by a large retrospective cohort study, in which
venlafaxine was associated with a lower risk of HF and no increase in risk of cardiac events
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compared to sertraline [115]. Given these results and the overall lack of rigorous study in
patients with heart disease, venlafaxine and duloxetine should be considered second-line
agents for anxiety disorders in patients with cardiovascular disease, especially HF.

Finally, while TCAs can be used for the management of anxiety disorders, they typically are
not recommended in patients with cardiovascular disease. In contrast to SSRIs, TCAs—
especially tertiary amines (e.g., amitriptyline, clomipramine)—have effects on adrenergic
receptors and sodium channels, and may cause tachycardia, orthostatic hypotension, and
conduction abnormalities [94]. TCAs also appear to prolong the QT interval to a greater
degree than SSRIs [104, 103]. Finally, an observational study found that patients receiving
TCAs had higher rates of new MI compared to patients not treated with antidepressants, and
that patients taking SSRIs had lower MI rates than either group [116]. Due to their lack of
superiority in terms of treatment efficacy and their significantly worse cardiac side effect
profile, these medications are considered second- or third-line in patients with heart disease.

Benzodiazepines—Despite only being approved for the management of PD [91],
benzodiazepines frequently are prescribed as augmentation agents for other anxiety
disorders, as well as standalone treatments for the management of acute anxiety. These
agents may have beneficial cardiovascular effects, including lowering of left ventricular end
diastolic pressure and antiarrhythmic effects [117]. While never studied formally in patients
with cardiac disease, these medications have been associated with a reduced risk of HF
hospitalization and cardiac mortality in patients with a history of MI [118], suggesting
potential benefit in these patient groups. Benzodiazepines can cause respiratory depression,
so they likely should be used cautiously in patients with acute HF exacerbations, and they
have been linked to falls in the elderly and confusion [119-121]. Finally, there is the risk of
abuse or dependence in patients with substance use disorders. For these reasons,
benzodiazepines are often well-used for short-term acute anxiety or very specific indications
(e.g., PD), but are less indicated for patients with chronic low-grade anxiety or other anxiety
disorders.

Psychotherapy

Psychotherapy, especially CBT, is a reasonable alternative to pharmacotherapy in cardiac
patients and in some cases may be preferable to pharmacologic treatment. In contrast to
antidepressant and anxiolytic medications, psychotherapy has no side effects or medication
interactions and so can be utilized in patients regardless of illness severity or medication use.

CBT has been the most studied psychotherapy in patients with heart disease. To date, nearly
all studies examining the use of CBT in cardiac patients have focused on the management of
depression, not anxiety disorders [122-127]. In patients with CAD (post-MI or post-CABG
surgery) or HF, CBT leads to significantly greater improvements in psychological symptoms
(typically depression and anxiety) compared to usual care or enhanced usual care [126, 128,
127]. While these studies targeted patients with depression, they are important because they
demonstrate that CBT is feasible in patients with cardiac disease and can lead to
improvement in psychological health.
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Only one study has examined the impact of CBT for anxiety in patients with cardiovascular
disease. This study enrolled 29 patients with comorbid major depression and GAD who
were participating in a HF self-care program [125¢]. Patients chose whether to receive CBT
focused on GAD or depression, then received CBT focused on that disorder for 12 weeks.
Both interventions led to nonsignificant improvements in depression and anxiety scores,
with minimal differences between groups, though the GAD-focused CBT group had fewer
unplanned admissions during the follow-up period than the MDD-focused group [125¢].
Limitations of this study include the small sample size, lack of randomization, and the
presence of pharmacologic intervention concurrent with CBT. However, it does suggest that
CBT focused on anxiety disorders may be effective.

From a practical standpoint, we most often prescribe SSRIs, and specifically sertraline, in
cardiac patients with anxiety disorders. Sertraline has been the most-studied SSRI in patients
with heart disease, has few drug-drug interactions or QT effects, and treats comorbid
depression and anxiety (unlike benzodiazepines). Though starting at lower doses (e.g.,
25-50mg/day) may be reasonable, it is important to continue to push the dose upward to
obtain a therapeutic effect. CBT, when available, is another excellent option.

Conclusions

Among patients with cardiovascular disease, anxiety and formal anxiety disorders are
common and associated with poor cardiovascular health, including the development and
progression of CAD and HF. The relationships between anxiety disorders and cardiac
outcomes likely are mediated by both behavioral and physiologic mechanisms, including
autonomic dysfunction, inflammation, and platelet aggregation. Given their links to poor
outcomes, the diagnosis and treatment of anxiety disorders is critical. Diagnosis generally
should adhere to the DSM-5 criteria as closely as possible, and treatment with SSRIs,
benzodiazepines, and CBT appear safe and generally efficacious in this population. With
careful diagnosis and appropriate treatment, anxious patients could have improved quality of
life, functioning, and cardiac health.
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Figure 1. Potential mechanisms mediating the relationships between anxiety disordersand
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