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Objective: There are no evidence-based practices for treating anxiety in patients with acute coronary syndrome (ACS). Thus, 
we investigated the effects of escitalopram on anxiety in this population.
Methods: We enrolled 217 patients with ACS who met Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV) 
criteria for depressive disorders into a randomized double-blind placebo-controlled study. Patients received either escitalopram 
or placebo over a 24-week period. Anxiety symptoms were evaluated using the Hospital Anxiety and Depression Scale-anxiety 
subscale (HADS-A). A HADS-A score ＞7 was classified as an anxiety disorder. Baseline evaluations included sociodemographic 
and clinical characteristics, such as depressive symptoms, cardiovascular risk factors, and current cardiac status. 
Results: Independent of improvements in depression and without any differences in safety profiles, escitalopram treatment was 
significantly more efficacious in treating and reducing anxiety than placebo over a 24-week period.
Conclusion: Escitalopram can be recommended as an effective and safe treatment option for anxiety in patients with ACS. 
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INTRODUCTION

In recent years, a number of studies have demonstrated 
an association between depression and a poor prognosis in 
patients with acute coronary syndrome (ACS).1,2) Anxiety 
is a well-established prevalent comorbid condition ac-
companying depression in the general population and has 
been associated with a poor prognosis in patients with 
depression.3,4) As a result, the American Heart Associa-
tion has recommended that patients who positively screen 
for depression also be assessed for anxiety.5) Additionally, 
previous study of patients in ACS found that anxiety was 
highly comorbid with depression and their independent 
contribution to poor cardiac prognosis.6) However, studies 
on the treatment effects of anxiety are rare in patients with 
ACS. This is in contrast to extensive studies investigating 
outcomes of patients with ACS and depression.7) 

Recently, our research group conducted a 24-week, 

double-blind, placebo-controlled trial assessing the effi-
cacy and safety of escitalopram for treating depressive 
disorders in ACS patients: the Escitalopram for 
DEPression in ACS (EsDEPACS) study (ClinicalTrial.gov 
registry number: NCT00419471). This study found that 
escitalopram was superior to placebo for treating depres-
sion without any differences in safety profiles.8) Escitalo-
pram is known to be effective for treating anxiety in gen-
eral populations,9) but has yet to be formally assessed in 
ACS patients. Thus, the present study investigated the ef-
ficacy and safety of escitalopram for treating anxiety in 
ACS patients with depressive disorders. To accomplish 
this, a secondary analysis of data from the EsDEPACS 
study was performed.

METHODS

Study Overview and Escitalopram Intervention
We used data from the aforementioned EsDEPACS 

study in our analyses. Note that the detailed study design 
and findings of the EsDEPACS trial were published 
previously.8) In brief, 1,152 consecutive ACS patients 
were recruited from the Department of Cardiology at 
Chonnam National University Hospital in Gwangju, 
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Fig. 1. Participant recruitment pro-

cess and prevalence of anxiety.

ACS, acute coronary syndrome; 

BDI, Beck Depression Inventory; 

MINI, Mini-International Neuropsy-

chiatric Interview; K-DEPACS, Korean 

DEPression in Acute Coronary Syn-

drome study; EsDEPACS, Escitalo-

pram for DEPression in Acute 

Coronary Syndrome study.

South Korea. Of these, 446 were diagnosed with minor or 
major depressive disorders using the criteria of the 
Diagnostic and Statistical Manual of Mental Disorders, 
4th edition (DSM-IV),10) between 1 week and 3 months af-
ter presenting with ACS. Of these patients, 300 agreed to 
participate in the EsDEPACS trial and were randomly as-
signed to either the escitalopram (n=149) or the placebo 
(n=151) group. The participant sample selected for analy-
sis included a total of 217 patients who were assessed at 
least once after baseline (108 escitalopram, 109 placebo). 
Flexible doses of escitalopram (5, 10, 15, or 20 mg) or 
matched placebo were assigned based on patient response 
and tolerability by the clinical decision of the investi-
gators. Assessments were performed at baseline and at 
weeks 4, 8, 12, 16, 20, and 24. This EsDEPACS study was 

registered in ClinicalTrials.gov (NCT00419471). Informed 
written consent was obtained from all participants, and the 
study was approved by the Chonnam National University 
Hospital Institutional Review Board (06-026).

Anxiety Symptoms and Baseline Evaluation
In this analysis, the Hospital Anxiety and Depression 

Scale (HADS) was used to identify symptoms of anxiety. 
The HADS, which was previously developed to estimate 
depression and anxiety disorders among physically ill pa-
tients,11) consists of an anxiety subscale (HADS-A) and a 
depression subscale (HADS-D). Anxiety symptoms in 
ACS patients were evaluated using the HADS-A, and a 
HADS-A score >7 was defined as reflective of an anxiety 
disorder.12) 
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Fig. 2. Time to Hospital Anxiety Depression Scale-anxiety subscale 

(HADS-A) remissions and numbers needed-to-treat (NNT) between 

the treatment groups (n=128). Cumulative proportions of partici-

pants that achieved remission (HADS-A score ≤7) were driven 

from Kaplan Meyer models. The hazard ratio (HR), 95% confi-

dence interval (CI), and p values were drawn from Cox regression 

HR tests after adjusting for baseline HADS-A scores* and further 

adjusted for changes in Montgomery Asberg Depression Rating 

Scale scores†. NNT indicates the number of patients in the 

escitalopram group that would be required for one more person 

to achieve remission.

The following were comprehensively evaluated at 
baseline: sociodemographic factors, depressive character-
istics, cardiovascular risk factors, and current cardiac sta-
tus: 1) The sociodemographic factors included age, gen-
der, education level, living status (living alone or not), ac-
commodation tenure (owned or rented), and current occu-
pation (employed or not). 2) The depression character-
istics included previous and family histories of depression 
and scores on the Montgomery Asberg Depression Rating 
Scale (MADRS).13) 3) Cardiovascular risk factors in-
cluded previous and family histories of ACS, diagnosed 
hypertension, diabetes mellitus, presence of hyper-
cholesterolemia (fasting serum total cholesterol level 
>200 mg/dl), obesity according to body mass index, and 
reported current smoking status. 4) Current cardiac status 
included the Killip classification,14) left ventricular ejec-
tion fraction, and serum levels of troponin I and creatine 
kinase-MB (CK-MB).

Statistical Analysis
The baseline characteristics of patients treated with 

escitalopram or placebo were compared with Student’s 
t tests, chi-square (χ2) tests, or Fisher’s exact tests, where 
appropriate. In patients with an anxiety disorder, re-
mission was defined as a HADS-A score ≤7 and assessed 
at each follow-up visit. Cox proportional hazards models 
were applied to determine the hazard ratio (HR; 95% con-
fidence interval [CI]) to assess the timing to remission, ad-
justing for baseline HADS-A scores and changes in 
MADRS. For clinical relevance, the number-needed- 
to-treat (NNT) was calculated. Additionally, a repeated 
measures analysis of covariance with the same adjusted 
model was conducted on data from all subjects under-
going the drug trial to estimate group-by-time interactions 
for the HADS-A scores. To account for missing data, a 
multiple imputation by chained equations was applied af-
ter adjusting for relevant covariates. All statistical analy-
ses were performed using IBM SPSS Statistics ver. 21.0 
(IBM Co., Armonk, NY, USA) and STATA 12.0 software 
(Stata Co., College Station, TX, USA).

RESULTS

Recruitment
The recruitment process and prevalence rates of anxiety 

disorder at each assessment included in this study are de-
scribed in Figure 1. Of the 446 ACS patients diagnosed 
with depressive disorder, 300 participated in the 
EsDEPACS study and were randomized to either the esci-

talopram or placebo group. Of those enrolled, 83 (27.7%) 
exited the study due to lack of follow up after baseline 
evaluation. Thus, the remaining 217 (108 on escitalopram 
and 109 on placebo) patients were used for analysis. 
Baseline characteristics of both escitalopram and placebo 
groups are summarized in Supplementary Table 1. No sig-
nificant differences between the two groups were found in 
any characteristic (all p＞0.2). Compared with patients 
who completed follow-up assessments after baseline eval-
uation, patients who exited the study had significantly 
higher CK-MB levels (p=0.043). There were no other sig-
nificant differences in the characteristics of these two 
groups. The detailed comparisons are also described in 
Supplementary Table 1.

Treatment Effect of Escitalopram on Anxiety Disorder 
An anxiety disorder was present in 63 (58.3%) and 65 

(59.6%) patients in the escitalopram and placebo groups, 
respectively. There was no significant difference in base-
line characteristics between the two groups (all p values 
＞0.05). Remission in the escitalopram group occurred 
significantly earlier versus placebo after adjustment for 
baseline HADS-A scores (HR, 1.89; 95% CI, 1.20-2.99) 
with NNT=5 at week 20 and 4 at week 24. After including 
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Fig. 3. Adjusted mean scores on the Hospital Anxiety Depression 

Scale-anxiety subscale (HADS-A) in the 24 week double blind 

treatment of escitalopram and placebo (n=217).

Statistical coefficients were driven from repeated measures 

analysis of covariance to calculate group by time interactions on 

the HADS-A. Statistics adjusted for baseline HADS-A scores: 

F=12.366, p=0.001; and further adjusted for changes in Montgomery 

Asberg Depression Rating Scale scores: F=4.467, p=0.036.

changes in MADRS scores from baseline to week 24, the 
strength of association was weakened but remained sig-
nificant (HR, 1.69; 95% CI, 1.06-2.68) (Fig. 2). 
According to our analysis including all randomized sub-
jects (n=217), the escitalopram (mean±standard deviation 
[SD], 8.4±2.6) and placebo (8.1±2.2) groups did not differ 
with regard to baseline HADS-A scores. However, the 
groups did significantly differ in changes in HADS-A 
scores (mean±SD: escitalopram group, −3.0±2.1; pla-
cebo group, −1.3±1.8) in that escitalopram significantly 
reduced anxiety symptoms compared with placebo. 
Group-by-time interactions for HADS-A scores were sig-
nificant after adjusting for baseline HADS-A scores 
(F=12.366, p=0.001) and further adjusting for changes in 
MADRS scores (F=4.467, p=0.036; Fig. 3). There were 
no significant differences in drug treatment between the 
two groups regarding dose, duration, concomitant medi-
cations, discontinuation, or adverse events 
(Supplementary Table 2).

DISCUSSION

The findings of this 24-week randomized placebo-con-
trolled trial suggested that escitalopram treatment led to 
significantly earlier remission of anxiety than did placebo 
in patients with ACS. Furthermore, it was demonstrated 
that escitalopram significantly reduced anxiety symptoms 
compared with placebo. It should be noted that the im-

provement in anxiety symptoms by escitalopram was in-
dependent of improvements in depression. Moreover, 
there were no differences in the safety profiles of the esci-
talopram and placebo groups.

Our analyses demonstrated that 24 weeks of escitalo-
pram intervention was significantly more effective for re-
mitting anxiety disorder and reducing anxiety symptoms. 
This effect was independent of improvements in depres-
sion in patients with recent ACS and was not associated 
with prominent adverse events. Similar to findings in the 
general population,9) escitalopram is also effective for 
managing anxiety in patients with ACS. Because of the 
notable burden of anxiety on patients with ACS, it is crucial 
to ensure effective therapeutic strategies are developed. 

It should be noted that this trial was originally designed 
to treat depression as a primary outcome. As such, all par-
ticipants were enrolled after diagnosis with depressive 
disorders. However, anxiety is frequently comorbid with 
depression in both the general and ACS populations.7,9) 
Our findings support the effects of escitalopram on pa-
tients with anxiety and depressive disorders in the general 
population.9,15) Additionally, more caution is needed to in-
terpret our findings due to follow-up attrition. There were 
83 patients (of a total of 300 randomized participants) who 
exited the study and were lost to follow up. These patients 
had significantly higher serum CK-MB levels compared 
with those who completed follow-up assessments. It can 
be assumed that ACS of greater severity might have influ-
enced attrition and thereby affected our findings. Finally, 
the potential risk of developing QTc prolongation should 
be considered for treating anxiety with escitalopram in pa-
tients with ACS. Recently, studies have suggested that 
higher dose of citalopram and escitalopram is associated 
with QTc prolongation.16,17) Although our study found no 
difference in QTc duration between escitalopram and pla-
cebo, relatively low dose of escitalopram in our study 
might contribute to this findings despite similar findings 
were suggested in the antidepressant trial of depression in 
ACS with higher citalopram doses.18) 

Despite these limitations, this is the first randomized 
placebo-controlled trial to investigate the efficacy and 
safety of antidepressants, specifically escitalopram, for 
treating anxiety improvement in patients with ACS. 
Comprehensive evaluations were conducted, and well-va-
lidated psychiatric assessments were used in this study. 
Despite its high prevalence and negative impact on pa-
tients, there are currently no evidence-based practices for 
treating anxiety in the ACS population. The present find-
ings indicate that escitalopram can be recommended as an 
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effective and safe treatment option for treating anxiety in 
ACS patients, but larger studies from multicenter settings 
would increase their generalizability. 
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