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ABSTRACT

Background: Major depressive disorder (MDD) is a chronic and recurrent psychiatric illness that represents
one of the leading causes of disability and reduced quality of life worldwide. Pharmacotherapy remains a
cornerstone of MDD management, with selective serotonin reuptake inhibitors (SSRIs) and serotonin—
norepinephrine reuptake inhibitors (SNRIs) recommended as first-line agents due to their proven efficacy and
overall safety. Comparative evidence evaluating both effectiveness and tolerability is therefore essential to guide
rational antidepressant selection in routine clinical practice.

Objective: To compare the effectiveness and tolerability of duloxetine, sertraline, and escitalopram in adults
with MDD.

Methods: This was a 12-week, randomized, open-label, parallel-group study conducted among adult outpatients
meeting DSM-5 diagnostic criteria for MDD. A total of 90 patients were enrolled and randomly allocated into
three treatment groups (n = 30 each). Group A received duloxetine at doses ranging from 30 to 60 mg/day,
Group B received sertraline 50 to 100 mg/day, and Group C received escitalopram 10 to 20 mg/day, with dose
titration based on clinical response and tolerability. The primary efficacy outcome was change in depressive
symptom severity measured using the 17-item Hamilton Depression Rating Scale (HDRS), assessed at baseline
and at weeks 4, 8, and 12. Tolerability and safety were evaluated.

Results: All three treatment groups demonstrated significant improvement in depressive symptoms. Within-
group analysis revealed a statistically significant reduction in HDRS scores from baseline in all groups (p <
0.001). The mean reduction in HDRS score was numerically greatest in the duloxetine group (14.8 = 5.1),
followed by the escitalopram group (13.2 + 4.7) and the sertraline group (12.5 + 5.3). However, between-group
comparisons did not show a statistically significant difference in antidepressant efficacy (p = 0.21), indicating
comparable effectiveness among the three drugs. With regard to tolerability, escitalopram was associated with
the lowest incidence of adverse events.

Conclusion: Duloxetine, sertraline, and escitalopram demonstrated comparable effectiveness in reducing
depressive symptoms over a 12-week treatment period in adults with MDD. While efficacy outcomes were
similar, escitalopram exhibited a modest advantage in tolerability, suggesting it may be better suited for patients
who are sensitive to adverse effects.
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INTRODUCTION disturbances, and impaired psychosocial

Major depressive disorder (MDD) is a common and
debilitating psychiatric illness marked by Persistent
depressed mood, loss of interest or pleasure,
cognitive dysfunction, sleep and appetite
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functioning.! It affects hundreds of millions of
individuals worldwide and is a major contributor to
years lived with disability. Beyond its direct impact
on quality of life and productivity, MDD is
associated with increased healthcare utilization,
medical comorbidity, and elevated suicide risk,
underscoring the need for effective and well-
tolerated treatments.??

Contemporary models of MDD pathophysiology
highlight complex interactions among
monoaminergic dysregulation involving
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serotonergic, noradrenergic, and dopaminergic
systems,  neuroinflammatory  processes, and
abnormalities of the hypothalamic—pituitary—
adrenal axis. These insights have informed
pharmacological strategies aimed at enhancing
monoaminergic neurotransmission.* Accordingly,
selective serotonin reuptake inhibitors (SSRIs) and
serotonin—norepinephrine  reuptake inhibitors
(SNRIs) are recommended as first-line agents in
most international, evidence-based treatment
guidelines due to their favorable balance between
efficacy and safety.>6

Among commonly prescribed  antidepressants,
escitalopram and sertraline are widely used SSRIs
with established efficacy across varying severities of
depression and relatively good tolerability profiles.’
Duloxetine, an SNRI, inhibits the reuptake of both
serotonin and norepinephrine and may offer
additional benefits in patients with prominent fatigue,
psychomotor  retardation, or comorbid pain
syndromes.8 Despite their broad use, clinical decision-
making often relies on indirect comparisons, clinician
experience, and individual patient characteristics
rather than robust head-to-head evidence. Differences
in adverse-effect burden, onset of action, and patient
adherence further complicate antidepressant selection
in routine practice.®

Comparative studies that simultaneously evaluate
efficacy and tolerability of commonly used
antidepressants under similar clinical conditions are
therefore of considerable clinical relevance.'® Such
studies help clinicians individualize treatment,
optimize  adherence, and minimize early
discontinuation due to side effects, which remains a
major challenge in depression management.

The present study provides a direct, head-to-head
comparison of duloxetine, sertraline, and
escitalopram over a 12-week treatment period in
adults with MDD, using standardized symptom
rating scales and systematic adverse-event
monitoring. By evaluating both effectiveness and
tolerability within the same clinical framework, this
study adds practical evidence to guide rational
antidepressant selection in everyday outpatient
settings.

Aims

e To compare the effectiveness and tolerability of
duloxetine, sertraline, and escitalopram in adults
with MDD.

MATERIALS AND METHODS

Study Design and Setting: This was a 12-week,
randomized, open-label, parallel-group clinical
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study conducted in the outpatient services of Sree
Mookambika Institute of Medical sciences.

Study Population: Adults aged 18-60 years who
met the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) criteria
for major depressive disorder and had a baseline
17-item Hamilton Depression Rating Scale
(HDRS-17) score >18 were included. Patients were
excluded if they had a diagnosis of bipolar
disorder, psychotic disorders, substance use
disorder within the preceding six months,
significant medical comorbidities, pregnhancy or
lactation, or a documented history of non-response
to any of the study medications.

Randomization and Interventions: Eligible
participants were randomly allocated in a 1:1:1
ratio to receive escitalopram (10-20 mg/day),
sertraline (50-100 mg/day), or duloxetine (30-60
mg/day). Dose titration within the specified ranges
was permitted during follow-up based on clinical
response and tolerability, at the discretion of the
treating psychiatrist.

Study Procedure: After obtaining written
informed consent, baseline sociodemographic and
clinical details were recorded, and HDRS-17
assessment was performed. Participants were
initiated on the allocated antidepressant and
reviewed at weeks 4, 8, and 12. At each follow-up
visit, depressive symptom severity was reassessed
using HDRS-17, medication adherence was
reviewed, and adverse events were systematically
documented. Concomitant psychotropic
medications were avoided except for short-term
hypnotics if clinically indicated.

Outcome Measures: The primary outcome was
change in HDRS-17 score from baseline to week
12. Secondary outcomes included interim changes
in HDRS-17 scores at weeks 4 and 8 and the
incidence and pattern of adverse events across
treatment groups.

Statistical Analysis: Data were analyzed using
appropriate  statistical software. Within-group
changes in HDRS-17 scores were assessed using
paired t-tests, while between-group comparisons
were performed using one-way analysis of variance
(ANOVA). Categorical variables, including
adverse events, were compared using descriptive
statistics. A p-value of <0.05 was considered
statistically significant.
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|Assessed for eligibility (n=120) |

| Excluded (n=30) - not meeting criteria/declined |

| Randomized (n=90) |

|A|Iocated: Escitalopram (n=30) |

|A|Iocated: Sertraline (n=30) |

|A|Iocated: Duloxetine (n=30) |

| Follow-up at Weeks 4, 8, 12 |

[ Analyzed (HDRS & AEs) |

Fig 1: Study flowchart (CONSORT-style).

RESULTS

Baseline demographic and clinical characteristics
were comparable across the three treatment arms
(Table 1). The mean age of participants ranged
from 36.8 £ 9.1 t0 38.2 + 9.4 years (p = 0.72), and

the male-to-female distribution was similar among
groups (p = 0.84). Median duration of the current
depressive episode and baseline HDRS scores did
not differ significantly, confirming adequate
randomization and group comparability.

Table 1. Demographic and Baseline Characteristics

Parameter Escz;azlgg;' am Sertraline (n=30) | Duloxetine (n=30) p-value
Age (years), mean £ SD 36.8+£9.1 37.5+£8.7 38.2+9.4 0.72
Sex (M:F) 14:16 15:15 16:14 0.84
Episode duration (weeks),
mediian [IQR] 10 [8-14] 11 [8-15] 10 [7-14] 0.77
Baseline HDRS, mean + SD 242+3.1 240+3.3 245+ 3.0 0.81

All three antidepressants produced a significant
reduction in depressive symptom severity from
baseline to week 12. The mean HDRS score
reduction was 13.2 + 4.7 points in the escitalopram
group, 12.5 + 5.3 points in the sertraline group, and
14.8 + 5.1 points in the duloxetine group. Within-
group analysis demonstrated statistically significant

improvement in HDRS scores for all treatment
arms (p < 0.001). However, between-group
comparison using one-way ANOVA did not reveal
a statistically significant difference in HDRS
reduction among the three drugs (p = 0.21) (Table
2).

Table 2. Efficacy Outcomes (HDRS Reduction from Baseline to Week 12)

p-value / within-

Outcome Escitalopram Sertraline Duloxetine group p
HDRS reduction ANOVA p=0.21;
(points), mean + SD 13.2+47 125+53 148+5.1 all p<0.001

Remission/response
(illustrative, %)

Adherence (%) —

The bar diagram depicting mean HDRS reduction
at week 12 illustrates that all three medications
were effective in reducing depressive symptoms.
Although duloxetine showed a numerically greater
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reduction in HDRS scores, the difference was not
statistically ~ significant, indicating  broadly
comparable antidepressant efficacy across the
groups. (Fig 2)
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HDRS score reduction at Week 12

Mean HDRS reduction (points)
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Fig 2: Mean HDRS Reduction across Treatment Groups (Week 12)

Longitudinal  analysis of HDRS  scores
demonstrated a steady and progressive decline in
symptom severity across all treatment groups from
baseline through weeks 4, 8, and 12. The parallel
trajectories observed suggest a similar onset and

pace of antidepressant  response  among
escitalopram, sertraline, and duloxetine. A modest
divergence in favor of duloxetine after week 8 was
noted; however, this did not reach statistical
significance. (Fig 3)

HDRS trajectories over 12 weeks
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Fig 3: HDRS Trajectories from Baseline to Week 12

All study medications were generally well
tolerated, with no serious adverse events reported
during the study period. Escitalopram exhibited the
lowest incidence of adverse effects (approximately
10%), followed by sertraline (approximately 20%)
and duloxetine (approximately 25%). The most
commonly reported adverse effects were headache

and nausea with escitalopram, insomnia and
gastrointestinal disturbances with sertraline, and
dizziness and dry mouth with duloxetine (Fig 4,
Table 3). The overall tolerability profile favored
escitalopram, while the higher adverse-effect
burden with duloxetine was consistent with its
noradrenergic activity.

Incidence of any adverse effects by drug

Escitalopram (10%)

Sertraline (20%)

Duloxetine (25%)

Fig 4: Proportion of Participants Experiencing Any AE, By Treatment
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Table 3. Adverse effects summary

Any adverse effects Escitalopram (n=30)

Sertraline (n=30) Duloxetine (n=30)

Incidence, n (%) ~3 (10%)

~6 (20%) ~8 (25%)

Common AEs Headache, nausea Insomnia, Gl upset Dizziness, dry mouth
Serious AEs None reported None reported None reported
DISCUSSION suggesting that antidepressant choice is frequently

In this 12-week randomized, open-label study,
duloxetine, escitalopram, and sertraline each
produced clinically meaningful reductions in
depressive symptom severity, as reflected by
significant within-group improvements in HDRS
scores. Although duloxetine demonstrated a
numerically greater mean reduction in HDRS
scores at week 12, no statistically significant
between-group  differences  were  observed,
indicating comparable antidepressant efficacy
among the three agents. These findings are
consistent with previous head-to-head trials and
network meta-analyses demonstrating broadly
similar acute-phase effectiveness across commonly
prescribed SSRIs and SNRIs in MDD.

Evidence from large comparative analyses supports
these observations. Elsayed AE et al.!' reported
that both SSRIs and SNRIs are effective in treating
MDD, with no substantial differences in overall
efficacy. However, SNRIs such as venlafaxine and
duloxetine showed marginally superior symptom
reduction in more severe depressive presentations,
whereas  SSRIs—particularly  escitalopram—
exhibited  better  tolerability —and  lower
discontinuation rates. These findings reinforce the
role of SSRIs as preferred first-line agents, while
SNRIs may be more suitable for patients with
severe or treatment-resistant depression.
Meta-analytic data by Yin J et al.*? encompassing
30 randomized trials, demonstrated that
escitalopram was significantly more effective than
citalopram in achieving acute response and
remission and showed superior acceptability and
tolerability =~ compared with  several other
antidepressants.  Importantly, no  significant
differences were noted between escitalopram and
other antidepressants in early or follow-up
treatment response, supporting the view that
efficacy differences among first-line agents are
modest.

While efficacy outcomes were comparable in the
present study, differences emerged in tolerability
profiles. Escitalopram was associated with the
lowest incidence of adverse events, consistent with
its favorable receptor selectivity. Sertraline showed
a moderate adverse-effect burden, predominantly
insomnia and  gastrointestinal  disturbances,
reflecting serotonergic activation. Duloxetine
exhibited the highest adverse-event incidence,
including dizziness and dry mouth, likely
attributable to its additional noradrenergic effects.
These findings align with clinical evidence
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driven by tolerability and patient acceptability
rather than by efficacy alone.

Further support for escitalopram’s acceptability
comes from Nakagome K et al.*® who demonstrated
significantly lower discontinuation rates with
escitalopram compared to duloxetine in a stepwise
treatment trial, while clinical efficacy remained
comparable. Similarly, observational data from Lee
SY et al.* highlighted higher discontinuation rates
with  sertraline in  younger  populations,
underscoring the importance of age-specific
tolerability considerations.

Finally, Nudar RZ et al.*® emphasized that while
both SSRIs and SNRIs effectively improve
depressive symptoms, escitalopram may offer
earlier symptom relief, whereas SNRIs like
duloxetine provide added benefits in cognitive
outcomes and specific depressive subtypes.
Collectively, these findings, along with the present
results, underscore  the importance  of
individualized antidepressant selection based on
symptom profile, comorbidities, and tolerability
rather than expectations of large efficacy
differences.

Consequently, tailoring treatment to patient-
specific factors—such as comorbid anxiety,
chronic pain syndromes, sleep disturbance, and
vulnerability to adverse effects—remains essential
for optimizing outcomes. The relatively favorable
tolerability profile of escitalopram may make it
particularly suitable for patients sensitive to side
effects or those requiring a simpler initiation
strategy, whereas duloxetine may offer advantages
in patients with coexisting pain symptoms or more
severe depressive presentations, provided adverse
effects are carefully monitored.

Several strengths of this study merit consideration,
including its prospective randomized design, use of
standardized HDRS assessments at multiple time
points, and direct comparison of three widely used
antidepressants within the same clinical setting.
However, certain  limitations  should be
acknowledged. The open-label design may have
introduced expectancy bias, particularly in the
reporting of adverse events. The modest sample
size limits the statistical power to detect small
between-group differences, and the 12-week
follow-up precludes conclusions regarding long-
term efficacy, relapse prevention, or sustained
tolerability. Additionally, the exclusion of patients
with treatment-resistant or more complex comorbid
conditions may restrict generalizability.
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CONCLUSION

Duloxetine, escitalopram, and sertraline provide
comparable efficacy in the acute treatment of major
depressive disorder. Differences in tolerability
rather than antidepressant effectiveness distinguish
these agents. Escitalopram offers superior
tolerability, while duloxetine may benefit patients
with comorbid pain, underscoring the importance
of individualized antidepressant selection.
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