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Abstract
Objective—This study investigated the relationship between psychotropic medication use and
adverse cardiovascular (CV) events in women with symptoms of myocardial ischemia undergoing
coronary angiography.

Method—Women enrolled in the Women’s Ischemia Syndrome Evaluation (WISE), were classified
into one of 4 groups according to their reported antidepressant and anxiolytic medication usage at
study intake: (1) No medication (n=352); (2) Anxiolytics only (n=67); (3) Antidepressants only
(n=58); and (4) Combined antidepressant and anxiolytics (n=39). Participants were followed
prospectively for the development of adverse CV events (e.g., hospitalizations for nonfatal
myocardial infarction, stroke, congestive heart failure, and unstable angina) or all cause mortality
over a median of 5.9 years.

Results—Use of antidepressant medication was associated with subsequent CV events (HR= 2.16,
95% CI 1.21 to 3.93) and death (HR= 2.15, 95% CI 1.16 to 3.98) but baseline anxiolytic use alone
did not predict subsequent CV events and death. In a final regression model that included
demographics, depression and anxiety symptoms, and risk factors for cardiovascular disease, women
in the combined medication group (i.e. antidepressants and anxiolytics) had higher risk for CV events
(HR= 3.98, CI 1.74-9.10, p = .001 and all-cause mortality (HR=4.70, CI 1.7-12.97, p = .003)
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compared to those using neither medication. Kaplan Meier survival curves indicated that there was
a significant difference in mortality among the four medication groups (p = .001).

Conclusions—These data suggest that factors related to psychotropic medication such as
depression refractory to treatment, or medication use itself, are associated with adverse CV events
in women with suspected myocardial ischemia.

Keywords
psychotropic medication; mortality; women; cardiovascular disease; antidepressants; depression;
anxiety

Introduction
Depression is an independent risk factor for cardiac events in coronary artery disease (CAD)
patients1, 2 and may increase cardiovascular (CV) risk in healthy populations 3. Anxiety may
also be a CAD risk factor2. Therefore, studies have examined the efficacy of psychotropic
medications, particularly selective serotonin reuptake inhibitors (SSRI’s), in CAD patients
with depressive symptoms.

Several randomized trials have demonstrated short term safety of SSRI’s in CAD patients. The
CREATE study reported no 12-week increase risk of cardiovascular events for citalopram in
CAD patients4. The SADHART study of patients with acute myocardial infarction (MI) or
unstable angina, reported that sertraline, compared to placebo, did not affect left ventricular
(LV) function, and other important CV parameters 5 over a 24 week period. In the ENRICHD
trial6 of cognitive behavioral therapy (CBT) to reduce morbidity/mortality in CAD patients
with depression and/or low social support, many patients in the study were treated with, but
not randomly assigned to, SSRI’s. Secondary analysis of this data showed that SSRI use was
associated with reduced nonfatal MI, and cardiac and all-cause mortality 7. Two other
observational studies have also found fewer adverse CV effects in patients taking SSRI’s.

Use of tricyclic antidepressants (TCA) has been associated with increased risk of malignant
ventricular arrhythmias and sudden cardiac death 8, 9. One retrospective study, 10 found that
TCA use was associated with a dose-related increase in sudden cardiac death. Despite potential
negative effects associated with many TCA’s, low doses of imipramine have been shown to
be effective in treating patients with unexplained chest pain, and low TCA doses do not appear
to be associated with increased risk11 .

Although causal relationships between antidepressant use and adverse CV events can only be
made from randomized clinical trials, four other cohort studies are provocative 3, 12-14 in
showing a positive association between antidepressant use and increased CV events and/or
mortality in diverse populations of CAD patients,3, 14, 15 even after rigorous control for pre-
existing depression. Most recently, in a cohort of over 63,000 women initially free of CAD,
Whang et al. observed that antidepressant medication use with depression was associated with
greater than 3-fold risk of sudden cardiac death and fatal CHD over a 3 ½ year follow-up
period3.

The effects of anxiolytic medications in CAD patients have primarily been investigated in
observational studies. In a 10 year follow-up of 500 men 16, anxiolytic and sedative medication
use was associated with increased CV and all cause mortality. Another observational study
17, found that benzodiazepine use was associated with increased CV event risk. These studies
did not statistically control for levels of anxiety or depression that could have been responsible
for the observed increase in CV risk. Anxiety and depressive disorders commonly co-occur,
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and medication studies would be improved by jointly addressing both anxiolytic and
antidepressant psychotropic treatments.

The issue of psychotropic medication use may be particularly relevant to women with CAD
since psychotropic medication is more prevalent in women than men 18. However, previous
examinations of use of psychotropics in CAD patients have been conducted in predominantly
male samples. The Women’s Ischemia Syndrome Evaluation (WISE) is a National Heart, Lung
and Blood Institute sponsored study designed to address ischemic heart disease diagnosis and
mechanisms of ischemia in women with suspected CAD. The purpose of the present report is
to describe the relationship between psychotropic medication use and adverse CV events in
women undergoing coronary angiography for suspected myocardial ischemia. To rigorously
account for confounding effects of prior symptoms, the present analyses control for levels of
depression and anxiety and also control for prior depression treatment history. Because of the
co-morbidity of anxiety and depressive disorders, the combined use of antidepressants and
anxiolytic medications is often observed. Therefore, the present study also investigates
associations of incident CV events with the combined, as well as individual use of these
medications.

Methods
Participants were enrolled in the Women’s Ischemia Syndrome Evaluation (WISE) study, a
collaborative study designed to optimize diagnostic evaluation and testing for ischemic heart
disease in a cohort of 936 women, using a study design and methods previously published 19.
To be enrolled in WISE, women had to be at least 18 years of age and be undergoing clinically-
indicated coronary angiography. Exclusion criteria included: co-morbidity compromising one-
year follow-up, pregnancy, contraindications to provocative diagnostic testing,
cardiomyopathy, NYHA class IV congestive heart failure, recent myocardial infarction,
significant valvular or congenital heart disease, and inability to complete questionnaires. The
present study included 519 WISE participants both with and without angiographic CAD who
had complete psychosocial data and psychotropic medication information.

The initial WISE visit consisted of a physical examination, medical history, and demographic,
symptom, psychosocial assessment; all participants also underwent a coronary angiogram,
subsequently analyzed by investigators blind to all WISE clinical data. Obstructive CAD was
defined as the presence of ≥ 50% stenosis in ≥ 1 epicardial coronary artery, and a continuous
CAD severity score was assessed, ranging from 5 to 88.5. Psychotropic medication usage was
obtained from medication information collected during a baseline interview. Women were
asked about treatment received within the last 6 weeks prior to study entry for (1)
“antidepressants” and (2) “anxiolytics, sedatives, or hypnotics”. Response choices were “yes”,
“no”, or “unknown”. Specific sub-classes of antidepressants or anxiolytics were not assessed.
The Beck Depression Inventory (BDI), a well-validated 21-item questionnaire was used to
assess depressive symptomatology. Trait anxiety was assessed using the 10-item trait anxiety
scale from the validated State Trait Personality Inventory. Higher scores on the BDI and the
Trait Anxiety scale, indicate greater levels of depression and anxiety symptoms, respectively.

Follow-up for the occurrence of CV events was obtained by telephone interview at 6 weeks
and yearly thereafter for occurrence of major cardiovascular events, including death due to CV
or hospital stays for nonfatal myocardial infarction, stroke, or congestive heart failure. Deaths
were verified via death certificate with cause blindly reviewed by an events committee. Median
length of follow-up was 5.9 years. The primary outcome variables for this study were incidence
of adverse CV events and all-cause mortality, which were examined separately. For the
purposes of this study, women were classified into 4 groups according to their antidepressant
and anxiolytic medication status during the week prior to intake: (1) No medication (n = 353);
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(2) Anxiolytics only (n= 68); (3) Antidepressants only (n=59); and (4) Combined
antidepressants and anxiolytics (Combined medication; n= 39).

Variables are expressed as means ± standard deviations (SD) or as percentages. Group
differences were assessed by non parametric Kruskal Wallis chi-square tests. Age-adjusted
Cox regression analyses and stepwise Cox regression analyses were used to assess time to
adverse CV events and all-cause mortality among the 4 medication groups. The no medication
group was used as the reference category. Age-adjusted Kaplan Meier survival curves were
plotted to examine the association of medication group with mortality and adverse CV events.
The log rank test was used to compare survival between the medication groups. Criterion for
significance was set at p < 0.05. Analyses were conducted using SAS version 8.2 (SAS Institute
Inc, Cary, NC, USA).

Results
Demographic and Clinical Variables

Demographic and clinical characteristics for the 4 medication groups are presented in Table
1. Compared to women not taking medication, women in the combined medication groups
were more likely to have ever smoked and to have a history of smoking, hypertension,
dyslipidemia, and nonfatal MI. Women in the combined group also had greater depression and
anxiety scores.

Risk Factors and Psychotropic Medication
During the median follow-up of 5.9 years, there were a total of 81(15.6%) new CV events and
46 (8.8%) all-cause deaths. CV events (and percentage) and total mortality for each of the four
medication groups are presented in Table 1. In unadjusted analyses, baseline use of
antidepressant medication was associated with subsequent cardiovascular events (HR 2.16,
95% CI 1.21 to 3.93) and death (HR 2.15, 95% CI 1.16 to 3.98. The relationships between
baseline anxiolytic use and subsequent cardiovascular events and death were not significant.

Risk factors, medical history variables, and the medication use categories were entered into
multivariate analyses that also included initial depression and anxiety scores. In the full
multivariate Cox regression model (Table 2), combined medication use was a significant
predictor of both CVD events and mortality, even after adjusting for baseline BDI and STAI
scores (p=0.001 and 0.003, respectively). Additional significant covariates for both CV events
and total mortality were higher education, and CAD severity score, as well as a history of
smoking, and diabetes history. Total mortality was related to age, CAD severity, smoking and
diabetes history. In addition BDI scores were positively correlated with adverse CV events and
total mortality (p=0.02 and p=0.01, respectively), and STAI scores were inversely related to
CV events and total mortality (p=0.02 and 0.002, respectively).

Age adjusted Kaplan-Meier survival analyses for all-cause mortality (See Figures 1-2)
indicated a significant difference in mortality and CV events among the medication groups. In
both models, the combined medication group experienced higher CV event rates compared to
the no medication group (Log rank (Mantel Cox) test for all-cause mortality=6.9 (chi square,
1 df), p=.009; Log rank test for CV events=16.5 (chi square, 1 df), p<.001).

In age adjusted regression models, combined medication use was associated with increased
risk for CV events (HR 2.80, 95% CI 1.70 to 4.80) and all-cause mortality (HR 2.60 95% CI
1.40 to 5.00). The final multivariate Cox regression models presented in Table 2 indicate that
the combined medication group had a higher risk for CV events (p = .001) and all-cause
mortality (p = .003).
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History of Depression Treatment
We also examined history of depression treatment as an additional covariate (with BDI scores
remaining in the model), since it overlaps considerably with psychotropic medication use and
has been associated with increased cardiovascular risk in WISE 20. Despite the shared variance
between BDI scores and depression treatment history, when history of depression treatment
was added as a covariate in the regression analyses, the relationship between combined
medication use and adverse CV events was attenuated but remained statistically significant
(HR=2.7, CI=1.10-6.90, p=0.04). However, all-cause mortality (HR=2.86, CI=0.82-9.96,
p=0.10) was no longer significant.

Discussion
This is one of several prospective cohort studies to observe an association between
psychotropic medication use and adverse CV outcomes in both patients with CAD and in an
initially healthy population 3, 14, 15, 21. The study is unique, however, in demonstrating this
relationship in a population of symptomatic women with suspected CAD, and these findings
may be particularly relevant since psychotropic medication use is more prevalent in women
than men 22 and these medications are frequently prescribed for women with chest pain and
no angiographic evidence of CAD. Baseline use of antidepressant medication was associated
with subsequent cardiovascular events and death in univariate analyses. Although we did not
observe such a relationship with anxiolytics alone, in this cohort of women with suspected
myocardial ischemia and CAD, in multivariate analyses, the often observed joint use of
antidepressants and anxiolytics was associated with increased CV event and total mortality
risk.

Prior studies of CAD patients have examined heart failure patients 14, CAD patients undergoing
CABG 15 and predominantly male patients undergoing cardiac catheterization 23. The present
study extends these observations to the important population of women with symptoms of
ischemia and suspected CAD. Another recent study of more than 63,000 women enrolled in
the Nurses Health Study also observed that reported antidepressant use (which included both
SSRI’s and other antidepressants) in a population unselected for presence of coronary artery
disease was prospectively associated with incidence sudden cardiac death, fatal MI, and
nonfatal CHD events. 3

Although the present results are consistent with three additional long-term observational cohort
studies; 3, 13, 24 these studies are in contrast to two short-term clinical trials of SSRI’s in
depressed cardiac patients 5, 7 that did not demonstrate an association of these antidepressant
medications with increased CV events. A post hoc analysis of clinical trial data found a
beneficial relationship between SSRI use and cardiac outcomes. 4 The limitations and perils
of drawing conclusions from observational studies as opposed to the definitive standard of
clinical trials are well-known, and have been discussed in relation to studies of antidepressants
and cardiac outcomes12. In addition, the present study only obtained data on medication use
at study entry and it therefore cannot be determined whether patients are taking psychotropics
at time of death or CVD event. Based on these observations, a definitive assessment of the
effects of psychotropic medications on morbidity/mortality in women with suspected CAD
and other CAD populations requires additional investigation.

Psychotropic medication use is likely a proxy for severity of psychiatric symptoms, treatment-
refractory and/or residual depression in this sample, and/or other comorbidity, and has been
used as such in prior research 3. Approximately 30% of the women were taking an anxiolytic,
antidepressant, or both, in this study yet these patients remained with higher levels of
symptomatology than women not taking medication. It has been previously demonstrated 25

that depression, and to a lesser extent anxiety 26, are independent risk factors for CV disease.
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In non-patient populations, dual diagnoses of generalized anxiety disorder and major
depressive disorder may be associated with more significant impairment27. The possibility that
depressive and anxiety symptoms may be linked to several of the same mechanisms involved
in the development of CAD is currently under investigation, with some studies finding no
evidence for a joint effect 2 while other results suggest that there may be a combined effect of
anxiety and depression on cardiovascular outcomes28. Thus, there is a possibility that
symptoms of depression and anxiety may be driving the elevated risk for adverse CV outcomes
in these women, with the highest risk being evident in women taking both antidepressants and
anxiolytic medications, and therefore those with more severe psychological disturbance.
Supporting this possibility is a prior report from the WISE study 20 demonstrating that
depressive symptoms and reported treatment history for depression are predictive of mortality.
However, in our analyses we statistically accounted for symptomatology by including the BDI
and anxiety measures as covariates. Risk for all-cause mortality and CV events was attenuated
but remained significant for the combined medication group even after controlling for
psychiatric symptoms. Adding history of depression treatment as an additional covariate
similarly did not eliminate the effect of combined medications on adverse CV events, despite
the fact that treatment history is itself a strong proxy variable for psychotropic medication use.

Study Limitations
A limitation of this study, as in other observational studies of antidepressant use and CAD
outcomes, is that women with psychiatric symptoms were not randomly assigned to medication
treatment. Further, medication usage was self-reported. Thus, causal relationship between
psychotropic medications and CV events cannot be established. Only a randomized clinical
trial of psychotropic medications adequately powered to detect adverse CV events can assess
causal relationships and rule out confounding factors, such as severity of psychiatric symptoms.
Another study limitation is the fact that the present medication assessments did not distinguish
between SSRI and tricyclic antidepressants; although the latter are linked with possible adverse
CV events, they may have been used for chest pain of unknown origin 11. Regardless of
prescription pattern of particular antidepressant and anxiolytic medications in these women
with suspected CAD, it is of note that those patients who were prescribed these medications
were, for a variety of possible reasons, at increased risk of subsequent CV events. The present
results were obtained after rigorous statistical controls for two indices of prior psychopathology
—both depression and anxiety symptoms and also psychiatric treatment history. Despite these
rigorous statistical controls, it is possible that the BDI and trait anxiety measures do not
adequately capture the type of psychological distress typically experienced by patients with
undiagnosed chest pain. For example, high rates of panic disorder29 are found in patients
referred for cardiac workup, and panic and/or phobic anxiety may be related to increased
cardiac death 26. Thus, controlling for symptoms such as trait anxiety and depressive symptoms
may not be adequate, and treatment with psychotropic medications may not eliminate the
increased risk in this sample associated with psychiatric symptoms.

Clinical Implications
The diagnosis of CAD in women presents particular challenges , and many women experience
depression, anxiety, and impaired quality of life due to persistent symptoms30. Psychotropic
medications may be prescribed for this these indications. The present data suggest that factors
related to psychotropic medications, or medication use itself, are associated with increased CV
events in women with suspected myocardial ischemia. It is unknown whether the depression
and anxiety symptoms reported in this sample reflect under-treatment of psychiatric symptoms,
a poor response to treatment, a treatment bias effect, or some other factor. Regardless, the
persistence of psychiatric distress in women with chest pain and suspected ischemia needs to
be addressed clinically. These symptoms are not only associated with elevated CV event risk
but also with impaired psychological functioning 31 and significant economic burden 32 and
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therefore should be addressed clinically. Future research needs to focus on identifying
relationships between use of psychotropic medications for depression and anxiety and adverse
CV events in women with myocardial ischemia in prospective, controlled clinical trials.
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Figure 1.
Event-free survival curves for all cause mortality by medication group.
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Figure 2.
Event-free survival curves for CV events by medication group.
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