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Escitalopram is the S-enantiomer of the race-
mic compound citalopram, a selective serotonin
reuptake inhibitor (SSRI) widely used for the
treatment of depression. This review describes
the current body of pharmacologic and clinical
evidence supporting the use of escitalopram for
the treatment of depression and anxiety. Preclini-
cal studies have confirmed that it is primarily this
molecule that provides the inhibition of serotonin
reuptake responsible for the antidepressant effect
of citalopram, with minimal-to-nonexistent affin-
ity for other receptor sites. Clinical trials of es-
citalopram in depressed patients indicate that
escitalopram, 10 mg/day, is as effective as 40
mg/day of its parent compound, citalopram, with
an excellent safety and tolerability profile. Be-
cause of itsincreased selectivity, escitalopram
represents arefinement in SSRI therapy for
symptoms of depression and anxiety. This article
also explores the implications of a more selective
SSRI on the management of depressed patientsin
the primary care clinical practice.
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Escitalopram is the Sisomer of the racemic com-
pound citalopram, a selective serotonin reuptake
inhibitor (SSRI) that is widely used in both psychiatric
and primary care practices for the treatment of depres-
sion. The theoretical rationale for separating a single iso-
mer from its parent compound and synthesizing it into a
new therapeutic agent is 2-fold. First, it may capture the
moleculethat is actually responsible for the desired thera-
peutic action. At the sametime, it may isolate and remove
the molecule that is not only therapeutically unproductive
but may be the source of undesirable pharmacologic ac-
tivity. The result is a “purer” agent, one that can poten-
tially offer an improved safety and efficacy profile versus
the parent compound.*
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In the case of citalopram, the moleculesin question are
a set of enantiomers, that is, a pair of stereoisomers that
are non-superimposable, mirror images of one another.
This review examines 2 issues: first, that escitalopram
represents a refinement in SSRI therapy for symptoms of
depression and, possibly, for various anxiety disorders as
well; second, that increased selectivity and improved tol-
erability are clinically important for the management of
depressed patientsin primary care.

AFFINITY AND SELECTIVITY
FOR SEROTONIN TRANSPORT SITES

All SSRIs inhibit reuptake of serotonin into presy-
naptic serotonergic neurons, an action that increases the
availability of serotonin at the synapse and, ultimately,
enhances serotonergic function in the central nervous sys-
tem. This mechanism of action depends on the binding of
drug to the serotonin transporter protein.?

In aradioligand binding study of cells expressing hu-
man serotonin transporters, escitalopram proved to be ap-
proximately 30 times more potent than its enantiomer,
R-citalopram, inits capacity to bind to the serotonin trans-
porter receptor site.? This finding confirms preclinical
studies demonstrating that the antidepressant effect
of citalopram resides primarily within the S-enantiomer
rather than the R-enantiomer.>* Furthermore, a microdi-
alysis study performed in rat brain demonstrated that a
subcutaneous injection of 2 mg/kg of escitalopram in-
creases serotonin levels (i.e., blocks serotonin reuptake)
significantly more than an injection of 4 mg/kg of the
racemate, citalopram (2 mg/kg of escitalopram + 2 mg/kg
of R-citalopram). These data suggest that R-citalopram
may actually interfere with the activity of escitalopram.®

Escitalopram is also extremely selective for serotoner-
gic transport proteins relative to noradrenergic or dopa-
minergic binding sites, particularly when compared
directly with other antidepressants such as fluoxetine,
paroxetine, fluvoxamine, or sertraline? In fact, escita-
lopram had little or no binding affinity for more than
100 receptor or binding sites tested in vitro, including
a-adrenergic (a,) receptors, muscarinic (M,) receptors,
and histamine (H,) receptors.®

Selectivity for serotonergic, rather than muscarinic,
histaminergic, or adrenergic, receptors suggests a lower
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potential for causing dry mouth, sedation, or cardiovascu-
lar side effects.™? Patients who have switched from fluoxe-
tine, sertraline, paroxetine, or citalopram to escitalopram
(10—20 mg) due to adverse events do indeed experience a
lower incidence of side effects while taking escitalopram
versus their prior SSRI.’

DRUG-DRUG INTERACTIONS

Escitalopram is metabolized in humans by 3 cyto-
chrome P450 (CY P) hepatic enzymes that each offer rela-
tively comparable contributions to intrinsic clearance of
the drug: CYP2C19 (36%), CY P2D6 (30%), and CY P3A4
(34%).8 With 3 parallel routes of biotransformation, adrug
interaction that interferes with any one of these isoforms
is unlikely to affect overall clearance rates.® Furthermore,
because escitalopram and its 2 metabolites have only
weak-to-negligible inhibitory effects on CYP enzymes,
they are unlikely to be involved in clinicaly significant
drug interactions mediated through these pathways. In
contrast, antidepressants such as fluoxetine, fluvoxamine,
and paroxetine cause moderate-to-strong inhibition of sev-
eral CYP enzymes and, as such, carry a greater potential
for these types of drug interactions.” For example, fluoxe-
tine and paroxetine strongly inhibit CYP2D6, which is
responsible for about 50% of drug metabolism in the
liver.™®" Escitalopram is only 55% bound to human
plasma proteins, further reducing its potential for produc-
ing drug-drug interactions.*” Protein binding increases the
possibility of displacement of other highly protein bound
drugs.

CLINICAL EFFICACY IN DEPRESSION

The efficacy and safety of escital opram have been dem-
onstrated in severa large, controlled trials of depressed
patients.

Primary Care Settings

In arandomized, double-blind, placebo-controlled trial
conducted in primary care centers in Canada, Europe, and
the United Kingdom, patients treated with escitalopram
(10 mg/day) for 8 weeks experienced a significantly
greater decline in mean scores on the Montgomery-Asberg
Depression Rating Scale (MADRS) than did placebo-
treated patients (Figure 1).** Scores for escitalopram-
treated patients were significantly lower from the second
week of treatment forward.

At week 8, 55% of patients receiving escitalopram
achieved a clinical response (i.e., = 50% reduction from
baseline in MADRS score).”® A total of 85% of these
responders also achieved remission (i.e., a MADRS score
< 12). Rates of response and remission associated with
escitalopram were significantly higher than those in
placebo-treated patients (Figure 2) and were particularly
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Figure 1. Mean Changes From Baseline MADRS Score by
Week of Treatment With Escitalopram®

Week
0 2 4 6 8

B Placebo (N=189)
2 A Escitalopram 10 mg/day (N =191)

_8
—10
—12-

Change in MADRS Score

—14
—16

-18-

3Reprinted with permission from Wade et al.*3

*Significantly different from placebo, p < .01.

Abbreviation: MADRS = Montgomery-Asberg Depression Rating
Scale.

Figure 2. Proportion of Responders (= 50% reduction
in MADRS score) and Remitters (MADRS score < 12)
at Week 8°

707
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Reprinted with permission from Wade et al.*3

*Significantly different from placebo, p < .01.

Abbreviation: MADRS = Montgomery-Asberg Depression Rating
Scale.

noteworthy in light of the moderate-to-severe levels of
depression at the start of the study (mean baseline
MADRS score of 29).

Escitalopram was well tolerated in thistrial, with rates
of withdrawal due to adverse events of less than 5% and
not significantly different from placebo (4.7% vs 1.1%,
respectively). The only treatment-related adverse event
reported with significantly greater frequency than it was
for placebo was nausea (8.9% vs. 3.7%, for escitalopram
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Figure 3. Adjusted Mean Change from Baseline in MADRS
Total Score by Treatment Week*

Week
0 1 2 3 4

M Placebo
@ Citalopram
A Escitalopram

Change in MADRS Score

—10-

—124

_14-

3Reprinted with permission from Montgomery et al.1
*Significantly different from placebo, p < .05.
**Significantly different from placebo, p < .01.
Abbreviations: LOCF = last observation carried forward,
MADRS = Montgomery-Asberg Depression Rating Scale.

and placebo, respectively); this difference diminished by
week 2.

A second, similarly designed trial in Canada, Europe,
and the United Kingdom compared the efficacy and safety
of escitalopram (1020 mg/day) to those of placebo and
to those of citalopram (20—40 mg/day) as an active com-
parator.** For the first 4 weeks of this study, the doses
were fixed at escitalopram, 10 mg/day, and citalopram,
20 mg/day. As shown in Figure 3, escitalopram had a
faster onset of action than citalopram, indicating the
effectiveness of the 10-mg dose. Significant differencesin
MADRS scores for escitalopram versus placebo were
sustained throughout the entire study period. Withdrawal
rates due to adverse events were equal for escitalopram
and placebo (both 2.6%); for citalopram, the incidence
was 3.8%. Adverse events occurring in > 10% of patients
in any treatment groups were headache and nausea. Head-
ache was more frequent in patients taking placebo.

Additional Escitalopram Clinical Trials

In a randomized, double-blind, placebo-controlled
U.S. clinical trial among depressed outpatients, 8 weeks
of treatment with 10 mg/day or 20 mg/day of escitalopram
proved significantly more effective than placebo in al 5
major efficacy endpoints (Table 1).® Onset of therapeutic
efficacy occurred rapidly: a significantly greater thera-
peutic effect relative to placebo was evident at 2 weeks
in both escitalopram treatment groups for MADRS and
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Table 1. Mean Change (= SEM) From Baseline Efficacy
Endpoint Values at 4 Weeks of Treatment®

Citalopram  Escitalopram Escitalopram

Placebo 40 mg/d 10 mg/d 20 mg/d

Rating Scale  (N=19) (N =125) (N =118) (N =123)
MADRS -94+09 -120+09* -12.8=+0.8** -13.9+0.8**
HAM-D —-76+08 —99+09* -102=+0.7* -11.7=+0.8**
CGI-I1° 30=+01 2.6 £0.1* 2501 24+ 0.1**
CGI-S -08+01 -12+01* -13=x01** -14+0.1**
HAM-D -09+01 -14=+01** -13=+0.1** -14=+0.1*

depressed

mood item

éAdapted from Burke et al.15

PMean scores after 8 weeks of treatment.

*Significantly different from placebo, p < .05.

** Significantly different from placebo, p < .01.

Abbreviations: CGI-I and CGI-S = Clinical Global Impressions,
Improvement and Severity scales; HAM-D = Hamilton Rating Scale
for Depression; MADRS = Montgomery-Asherg Depression Rating
Scale.

Hamilton Rating Scale for Depression (HAM-D) out-
comes and after 1 week of treatment for Clinical Global
Impressions-Improvement scale (CGI-l) and HAM-D de-
pressed mood item scores.

While this trial was not statistically powered to com-
pare escital opram with citalopram, scores on key efficacy
endpoints in patients suggested that the efficacy of 10
mg/day of escitalopram was at least as effective as treat-
ment with 40 mg/day of citalopram in aleviating symp-
toms of depression. Rates of clinical response, defined
prospectively as the number of patients achieving 50%
improvement at endpoint from baseline MADRS score,
were also comparable among patients receiving escita-
lopram, 10 mg/day (50%); escitalopram, 20 mg/day
(51.2%); or citalopram, 40 mg/day (45.6%).

Efficacy advantages for escitalopram relative to cital o-
pram were also apparent when the results of this 8-week
trial were pooled with 2 other clinical trials that used
citalopram as an active comparator in identical study pro-
tocols.’® These 3 randomized, multicenter trials were
designed specifically to determine the efficacy of escita-
lopram relative to citalopram. In a meta-analysis of these
trials, Gorman et a.'® reported that escitalopram may
have a faster onset of therapeutic efficacy and signifi-
cantly greater antidepressant effect than citalopram. For
example, while both agents were significantly superior
to placebo in aleviating symptoms of depression, statisti-
cally significant differences first appeared at week 1 for
escitalopram versus week 6 for citalopram (Figure 4).
Escitalopram was also significantly more effective than
citalopram in lowering MADRS scores at multiple evalu-
ation pointsin thetrial. Both escitalopram and citalopram
treatments led to significantly greater proportions of re-
sponders than placebo treatment (Figure 5).

A total of 715 depressed patients received escital opram
(10—20 mg) in acute clinical trials. Only 1 adverse effect
(nausea) occurred in more than 10% of escitalopram-
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Figure 4. Mean Change From Baseline in MADRS Total Score
by Treatment Week in Meta-Analysis of U.S. Clinical Trials*

Week
1 2 4 6 8
O 1 1 1 1 1
A Placebo (N =398)
2 4 @ Citalopram 20-40 mg/d (N = 403)
] M Escitalopram 10-20 mg/d (N =520)
2 *
o ok
< LOCF
g A
5 -124 b x i
-16- >

ok ok

3Reprinted with permission from Gorman et al.*®
*Significantly different from placebo, p < .05.
**Significantly different from placebo, p < .001.
***Significantly different from citalopram, p < .05.
Abbreviations: LOCF = last observation carried forward,
MADRS = Montgomery-Asberg Depression Rating Scale.

Figure 5. Proportion of Responders (> 50% improvement
from baseline in MADRS score) at Week 8 in Meta-Analysis
of U.S. Clinical Trials®

70-
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40+
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Percentage of Patients
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Escitalopram Citalopram Placebo
10-20 mg/d 20-40 mg/d (N=398)
(N =520) (N =403)

3Reprinted with permission from Gorman et al .16

*Significantly different from placebo, p < .001.

Abbreviation: MADRS = Montgomery-Asberg Depression Rating
Scale.

treated depressed patients and more frequently than in
592 placebo-treated depressed patients.’” The discontinu-
ation rate (6%) was also low.*

EFFICACY IN ANXIETY

Because primary care physicians are just as likely as
psychiatrists to be consulted by patients with anxiety dis-
orders,™ the efficacy of escitalopram in anxiety is an es-
pecialy relevant clinical attribute. The percentage of pa-
tients with depression who experience comorbid anxiety
is extremely high.” Approximately 60% of depressed pa-
tients have some anxiety symptoms and 68% have comor-
bid anxiety disorders.®?* |dentifying such psychiatric co-
morbidity is helpful in determining treatment, evaluating
response, and managing the patient over the long term.
Animal models of anxiety suggest the anxiolytic activity
of citalopram is due to its S-enantiomer?; escitalopram
clinical trials in various anxiety disorders defined by
DSM-IV criteria support this observation.

Generalized anxiety disorder (GAD) consists of phy-
sical and psychological symptoms of persistent anxiety
that compromise the patient’s ability to function.?® In
arandomized, double-blind, placebo-controlled study, es-
citalopram (flexibly dosed from 10-20 mg/day) for 8
weeks significantly improved symptoms of GAD. Signifi-
cant changes from baseline in mean Hamilton Rating
Scale for Anxiety (HAM-A), HAM-A anxiety subscale,
CGl, and Hospital Anxiety and Depression (HAD) anxi-
ety subscale scores were observed, prior to up-titration
at the end of week 4. This supports the efficacy of the
10-mg/day dosein treating GAD.?* Using aquality-of-life
scale, mean changes from baseline to endpoint were sig-
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nificantly superior for the escitalopram group versus the
placebo group. Quality-of-life measurements included
assessments of life satisfaction and contentment, ability to
function, mood, and sense of well-being.

Social anxiety disorder is an excessive, irrational, and
unrelenting fear of socia interaction that disrupts aca
demic or occupational performance in up to 85% of pa-
tients diagnosed with it.” It is the third most common psy-
chiatric disorder, trailing depression and alcohol abuse.?®
Its prevalence in primary care has been reported to range
from 2.9% to 7%.%" In a 12-wee trial, treatment with es-
citalopram (10-20 mg/day) significantly improved symp-
toms of severe social anxiety disorder relative to placebo
in both primary and secondary efficacy outcome param-
eters. The mean decline in the Liebowitz Social Anxiety
Scale (LSAS) score from baseline to week 12 of treatment
was significantly greater in the escitalopram group versus
the placebo group. At 12 weeks, patients treated with es-
citalopram also experienced significantly greater improve-
ment versus placebo in LSAS fear/anxiety and avoidance
subscal e scores, CGI-Severity of IlIness scale (CGI-S) and
CGil-I scores, as well as Sheehan Disability Scale work
and social life scores.®

Family practitioners also are likely to encounter panic
disorder, which consists of recurrent and unexpected panic
attacks coupled with persistent worry or behaviora
changes related to these episodes.® According to the Na-
tional Comorbidity Survey, 56% of individuals with life-
time major depression will experience lifetime panic dis-
order.*® SSRIs have become first-line therapeutic options
for this potentially devastating disorder, particularly since
they are better tolerated and have minimal lethality evenin
large overdoses compared with tricyclic antidepressants.?’
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When compared with placebo, 10 weeks of treatment
with escitalopram (10-20 mg/day) significantly improved
multiple symptoms of panic disorder and overall quality
of life. Significantly greater improvement at study end-
point for all efficacy assessments was measured in
the escitalopram group versus the placebo group. This
included the HAM-A; CGlI-I, CGI-S, and CGl-phobic
avoidance; patient global evaluation; a panic and agora-
phobia scale; aquality of life measurement; and the dura-
tion of anticipatory anxiety. Over half of patients treated
with escitalopram had no panic attacks at 10 weeks,
which was a significantly higher proportion than in pla-
cebo-treated patients.®* More than 30% of patients treated
with escitalopram remitted at 10 weeks, significantly
more than those treated with placebo.

Escitalopram was safe and well-tolerated in al 3
trials.24%83L Of note, in the panic disorder trial, the rate
of discontinuation due to adverse events was lower in
patients receiving escitalopram versus placebo (6% for
escitalopram and 8% for placebo).3"

IMPLICATIONS FOR
PRIMARY CARE PATIENTS

Despite what often seems to be an overwhelming sur-
feit of antidepressant agents, pharmacologic treatment of
the depressed patient in primary care practice remains
problematic. Kroenke et al.* studied the efficacy of 3
SSRIsin primary care patients, using criteria designed to
emulate actual practice. That is, patients had been diag-
nosed as candidates for antidepressant therapy by their
physicians rather than through the use of diagnostic re-
search instruments, they were not excluded for having
comorbid or other complicating disorders, and their treat-
ment choices and dosages used were selected, and
changed, as their physicians deemed appropriate. In this
trial, about 40% of patients stopped or switched their anti-
depressant at 9 months. This rate of discontinuation did
not differ among SSRI treatment groups (paroxetine,
fluoxetine, or sertraling). This study was designed before
citalopram was in use in the United States.* Forty-three
percent (paroxetine), 39% (fluoxetine), and 45% (sertra-
line) stopped or switched the initially prescribed medica-
tion; of these, 56% (paroxetine), 44% (fluoxetine), and
46% (sertraline) did so due to adverse effects, and 33%
(paroxetine), 29% (fluoxetine), and 33% (sertraline) did
so because the medication was not helping. Thus, despite
a large number of therapeutic options, improvement in
efficacy and tolerability is still very much needed.

At 10 mg/day, escitalopram isextremely well tolerated.
In clinical trids, the overal incidence of adverse events
and the rate of discontinuation for this dose were statisti-
cally comparable to placebo. Escitalopram'’s efficacy and
tolerability profile has particular meaning in primary care,
where comorbid conditions are a clinical fact of life.
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Patients with diabetes, for example, have approximately
twice the rate of depression as nondiabetic patients, and
the presence of depression is associated with an increased
risk of diabetic complications.®*3* Other chronic condi-
tions, such as coronary artery disease, also tend to exist
comorbidly with depression. For many chronic medical
illnesses, major depression both increases the likelihood
of their onset and is increased several fold among those
with chronic medical conditions.*=® For instance, the In-
stitute of Medicine concluded that depression is strongly
associated with the occurrence of myocardia infarctions
and death following myocardial infarctions.®* The low
potential for drug interactions between escitalopram and
other CYP-metabolized drugs the primary care patient
may be taking for these conditionsis therefore an obvious
benefit.

The low potential for drug interactions with escitalo-
pram is aso important even when the patient is not cur-
rently taking any other medications. Since it is quite rea-
sonable to assume that the primary care patient receiving
chronic treatment for depression will at some point de-
velop other acute or chronic medical illnesses, the fact
that the medications these illnesses necessitate are not ex-
pected to interact adversely with escitalopram could sim-
plify patient management well into the future.

CONCLUSION

Numerous studies have documented that primary care
physicians provide care for patients with psychological
disorders more frequently than do mental health provid-
ers.”® Results of numerous clinical studies of escitalopram
in the management of patients with moderate-to-severe
depression bear out the promise inherent in the develop-
ment of single-isomer drugs. Escitalopram is efficacious
and safe and shows particularly good tolerability at the
usual dose of 10 mg, which is also an effective starting
dose. The increased efficacy and safety of this single
isomer relative to its parent compound represent a refine-
ment in SSRI pharmacology that translates into much-
needed benefits in the management of the primary care
patient with depression.

Drug names: citalopram (Celexa), escitalopram (Lexapro), fluoxetine
(Prozac and others), fluvoxamine (Luvox and others), paroxetine
(Paxil), sertraline (Zoloft).
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