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ABSTRACT

Background: Major Depressive Disorder (MDD) is a common psychiatric
condition with significant morbidity. Emerging evidence suggests that
neuroinflammation may contribute to its pathophysiology, and anti-
inflammatory agents such as aspirin may enhance antidepressant response
when used as adjuvant therapy. The aim and objective is to evaluate the
efficacy and escitalopram dose requirements when escitalopram is used alone
and in combination with aspirin in patients with MDD. Materials and
Methods: A prospective observational clinical study was conducted in the
Departments of Pharmacology & Therapeutics and Psychiatry at King
George’s Medical University, Lucknow. Ninety adult patients diagnosed with
MDD according to ICD-11 criteria were enrolled and allocated into three
groups (n=30 each): Group A received escitalopram 10 mg once daily, Group
B received escitalopram 10 mg plus aspirin 75 mg once daily, and Group C
received escitalopram 10 mg plus aspirin 75 mg twice daily. Depression
severity was assessed using the Montgomery—Asberg Depression Rating Scale
(MADRS) at baseline, Week 4, and Week 8. Escitalopram doses were titrated
as needed. Statistical analyses included Kruskal-Wallis, Friedman, ANOVA,
and Chi-square tests. Result: Baseline demographic and clinical
characteristics were comparable across groups. All groups showed a
significant reduction in MADRS scores from baseline to Week 8 (p < 0.001).
Although overall intergroup differences in mean MADRS reduction were not
statistically significant, Group C showed a consistent numerical trend toward
greater improvement and the highest responder (60.0%) and remission
(43.3%) rates, with remission differences reaching statistical significance (p =
0.020). Post hoc analysis did not demonstrate consistency in statistical
significance of differences between subsequent groups after correction.
Escitalopram dose requirements tended to be lower in the aspirin groups,
although these differences were not statistically significant. Conclusion:
Adjunctive aspirin with escitalopram, particularly at 75 mg twice daily, was
associated with a positive numerical trend towards improved treatment
outcomes and higher remission rates in MDD. These findings support the
potential role of anti-inflammatory strategies in depression management;
however, post hoc analysis did not show consistent statistically significant
pairwise differences after correction, so the results should be interpreted
cautiously. Larger randomized controlled trials are needed for confirmation.

INTRODUCTION

and relationships. They represent a major global
public health concern and are among the leading
causes of disability, with a prevalence of about 3—

Depressive disorders are characterized by persistent
low mood, loss of interest or pleasure, fatigue, sleep
and appetite  disturbances, and  impaired
concentration that interfere with daily functioning

5% in adults worldwide. Due to their recurrent
nature and  association with  other non-
communicable diseases, depressive disorders are
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expected to remain a major contributor to global
disease burden if inadequately treated.l'! In India,
depression contributes substantially to mental health
morbidity, with national surveys indicating that
nearly one in ten adults experiences a diagnosable
mental disorder. Depression significantly impairs
quality of life, productivity, and social functioning,
and is associated with increased risk of chronic
illness and suicide, thereby placing considerable
burden on healthcare systems.!?!

The pathophysiology of depression is multifactorial,
involving interactions between neurotransmitter,
neuroendocrine, and immune mechanisms. The
traditional ~monoamine  hypothesis  attributes
depression to reduced levels of serotonin,
norepinephrine, and dopamine; however, this alone
does not fully explain the disorder since many
patients  fail to respond adequately to
monoaminergic antidepressants.l’] Dysregulation of
the hypothalamic—pituitary—adrenal (HPA) axis due
to chronic stress can also contribute through
sustained cortisol release and neuronal damage in
brain regions regulating mood and cognition.[
Recent evidence further highlights the role of
inflammation, with elevated pro-inflammatory
cytokines and C-reactive protein observed in many
patients with depression, suggesting that immune
mechanisms may influence neurotransmission and
neuroplasticity involved in mood regulation.>%!
Pharmacological management primarily involves
antidepressants such as selective serotonin reuptake
inhibitors (SSRIs), which increase synaptic
serotonin and are widely used because of their
favorable safety profiles.”’ However, antidepressant
response is often delayed and incomplete, with
many patients failing to achieve remission despite
adequate treatment.®’! Escitalopram, a highly
selective SSRI and the S-enantiomer of citalopram,
is widely used for major depressive disorder and has
demonstrated good efficacy and tolerability at doses
ranging from 520 mg daily.”!'Y Treatment
response is commonly assessed using the
Montgomery—Asberg Depression Rating Scale
(MADRS), a clinician-rated tool used to evaluate
symptom severity and treatment outcomes.'!]
Growing evidence linking inflammation to
depression has led to interest in anti-inflammatory
agents as adjunctive therapy. Aspirin, a non-
steroidal anti-inflammatory drug that inhibits
cyclooxygenase enzymes and  prostaglandin
synthesis, may modulate inflammatory pathways
associated with depression and potentially enhance
antidepressant effects.'”) Although some studies
report improved outcomes with adjunctive aspirin

therapy, findings remain inconsistent and require
further investigation.'>!*] Therefore, the present
study aims to compare the therapeutic effects of
escitalopram  monotherapy with  escitalopram
combined with aspirin in patients with depression,
assessing symptom improvement using MADRS
scores and evaluating differences in escitalopram
dose requirements.

MATERIALS AND METHODS

This prospective, single-center observational study
was conducted over one year in the Departments of
Pharmacology & Therapeutics and Psychiatry at
King George’s Medical University (KGMU),
Lucknow, after approval from the Institutional
Ethics Committee. Adult patients (>18 years)
diagnosed with Major Depressive Disorder (MDD)
according to ICD-11 criteria were recruited from the
Psychiatry OPD after obtaining informed consent.
Patients with history of NSAID use, substance
abuse, contraindications to aspirin, or major
cardiovascular, neurological, metabolic, or bleeding
disorders were excluded. Using consecutive
sampling, participants were allocated into three
groups: Group A received escitalopram 10 mg once
daily, Group B received escitalopram 10 mg with
aspirin 75 mg once daily, and Group C received
escitalopram 10 mg with aspirin 75 mg twice daily;
escitalopram dose could be titrated up to 20 mg/day
based on response. Depression severity was assessed
using the Montgomery—Asberg Depression Rating
Scale (MADRS) at baseline, week 4, and week 8.
Baseline investigations included routine
hematological and biochemical parameters, and
adverse events were monitored. Data were analyzed
using SPSS version 26 with appropriate descriptive
and inferential statistics, considering p < 0.05 as
statistically significant.

RESULTS

The present study was conducted in the Department
of Pharmacology & Therapeutics in collaboration
with the Department of Psychiatry at King George’s
Medical University, Lucknow, to evaluate the
efficacy of escitalopram alone and in combination
with aspirin as an adjuvant in patients with Major
Depressive Disorder. A prospective observational
clinical study was performed in which 90 patients
diagnosed with depression according to ICD-11
criteria were enrolled and allocated into three
treatment groups.

Table 1: Study groups and sample size

Study group n

Group A: Escitalopram 10 mg OD (alone) 30
Group B: Escitalopram 10 mg OD + Aspirin 75 mg OD 30
Group C: Escitalopram 10 mg OD + Aspirin 75 mg BD 30
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The distribution of participants across the three
treatment groups was equal, with each group—
Group A (Escitalopram 10 mg OD), Group B
(Escitalopram 10 mg OD + Aspirin 75 mg OD), and
Group C (Escitalopram 10 mg OD + Aspirin 75 mg

BD)—comprising 33% of the study population (n =
30 each), ensuring balanced allocation and baseline
comparability  for intergroup efficacy and
escitalopram dose analyses [Table 1].

Table 2: Baseline demographic characteristics by group

Parameter Group A (n=30) Group B (n=30) Group C (n=30) Test p-value
Age (years), mean + SD 35.13+9.21 35.00 +9.70 31.47 +£9.64 Kruskal-Wallis 0.220
Male, n (%) 11 (36.7%) 19 (63.3%) 18 (60.0%) Chi-square test 0.079
Female, n (%) 19 (63.3%) 11 (36.7%) 12 (40.0%) 0.079

The baseline demographic profile of participants
across the three study groups. Age distribution (box-
and-whisker plot) shows comparable median and
mean ages with no significant difference (Kruskal—
Wallis, p = 0.220). Sex distribution (stacked bar
chart) indicates a higher proportion of males in
Groups B and C compared with Group A, though
the difference was not statistically significant (Chi-
square, p = 0.079). Overall, the groups were
demographically comparable at baseline,

minimizing confounding in outcome comparisons
[Table 2].
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Figure 1: Within-group change in MADRS scores
across follow-up

This figure shows the within-group change in
Montgomery—Asberg Depression Rating Scale
(MADRS) scores at Week 0, Week 4, and Week 8
for Groups A, B, and C (mean + SD). All groups
demonstrated a progressive reduction in MADRS
scores over time, indicating improvement in
depressive symptoms from baseline to Week 8, with

Group C showing the lowest mean scores at later
follow-up. The Friedman test confirmed that these
within-group changes were highly significant (p <
0.001), indicating meaningful treatment-associated
improvement [Figure 1].
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Figure 2: Trend in MADRS Reduction Across
Ordered Treatment Groups
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This bar plot illustrates the trend in percentage
reduction of MADRS scores at Week 8 across the
three treatment groups with increasing aspirin
exposure. A stepwise increase in MADRS reduction
is observed from Group A (escitalopram alone) to
Group B (escitalopram + aspirin OD), with the
greatest reduction in Group C (escitalopram +
aspirin BD). Spearman rank correlation showed a
significant positive association between treatment
order and percentage MADRS reduction (p = 0.210,
p = 0.047), suggesting a dose—response effect with
higher aspirin exposure [Figure 2].

Table 3: Escitalopram dose (mg/day) at each assessment time point

Time point Group A (n=30) Group B (n=30) Group C (n=30) Test p-value
Week 0 10.00 £+ 0.00 10.00 £+ 0.00 10.00 £ 0.00 Not applicable (no | 1.000
Week 2 10.00 = 0.00 10.00 + 0.00 10.00 + 0.00 variability) 1.000
Week 4 12.67 £4.50 12.00 +4.07 12.33 £4.30 Kruskal-Wallis 0.832
Week 6 11.33+£3.46 10.67 +3.65 10.33+4.14 0.594
Week 8 9.00 +3.05 8.67 £3.46 7.67 +£4.30 0.337
Average escitalopram dose 10.60 + 1.67 1027 +1.72 10.07 +2.00 0.559
across 0-8 weeks (mg/day),

mean £+ SD

The mean escitalopram dose (mg/day) across
follow-up visits (Week 0, 2, 4, 6, and 8) in the three
study groups. All groups began with 10 mg/day at
baseline and Week 2. A temporary increase in dose
occurred at Week 4, followed by a gradual decline,
with the lowest mean dose at Week 8 observed in
Group C, followed by Groups B and A. Although

intergroup differences at Weeks 4, 6, and 8 were not
statistically significant (Kruskal-Wallis, p > 0.05),
the greater reduction in dose in aspirin groups
suggests only a numerical trend toward lower
escitalopram dose requirements with higher aspirin
exposure, without statistical significance, over time
(Table 3).
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The distribution of average escitalopram dose
requirements over the 0—8 week study period across
the three treatment groups. Mean doses were 10.60
+ 1.67 mg/day in Group A, 10.27 + 1.72 mg/day in
Group B, and 10.07 + 2.00 mg/day in Group C. The

overlapping distributions indicate no statistically
significant difference among groups (Kruskal—
Wallis, p = 0.559), although a slight leftward shift in
Group C suggests a trend toward lower dose
requirements with higher aspirin exposure [Table 3].

Table 4: Proportion of participants requiring escitalopram dose escalation

Dose escalation (any dose Group A (n=30) Group B (n=30) Group C (n=30) Test p-value
>10 mg after Week 0)

Yes 8 (26.7%) 6 (20.0%) 7 (23.3%) Chi-square test 0.830

No 22 (73.3%) 24 (80.0%) 23 (76.7%) 0.830

This  proportion of participants requiring C), while dose escalation occurred in 26.7%, 20.0%,

escitalopram dose escalation beyond 10 mg/day
after Week 0 across the three groups. Most
participants remained on <10 mg/day (73.3% in
Group A, 80.0% in Group B, and 76.7% in Group

and 23.3% respectively. There was no statistically
significant difference between groups (Chi-square, p
= (.830), although aspirin groups showed a slightly
lower need for dose escalation [Table 4].

Table 5: Treatment discontinuation by Week 8

Escitalopram Group A (n=30) Group B (n=30) | Group C (n=30) | Test p-value
discontinued at Week

8 (0 mg)

Yes 3 (10.0%) 4 (13.3%) 7 (23.3%) Chi-square test 0.333

No 27 (90.0%) 26 (86.7%) 23 (76.7%) 0.333

This proportion of participants who discontinued significant (Chi-square, p = 0.333), the plot

escitalopram treatment by Week 8 across the three
groups. Discontinuation rates were 10.0% in Group
A, 13.3% in Group B, and 23.3% in Group C.
Although the difference was not statistically

indicates a gradual increase in discontinuation with
higher aspirin exposure, suggesting a trend that
should be interpreted cautiously [Table 5].

Table 6: Week-8 clinical response rates by group

Clinical response at Week 8 Group A Group B (n=30) | Group C (n=30) | Test p-value
(=50% reduction in MADRS) (n=30)

Responder 11 (36.7%) 13 (43.3%) 18 (60.0%) Chi-square test 0.175
Non-responder 19 (63.3%) 17 (56.7%) 12 (40.0%) 0.175

This stacked bar chart shows the distribution of
responders (>50% MADRS reduction) and non-
responders at Week 8 across the three treatment
groups. Responder rates increased from 36.7% in
Group A (escitalopram alone) to 43.3% in Group B

(escitalopram + aspirin OD) and 60.0% in Group C
(escitalopram + aspirin BD), suggesting a dose-
related trend with aspirin adjuvant therapy.
However, the difference was not statistically
significant (Chi-square test, p=0.175) [Table 6].

Table 7: Remission rates at Week 8 by group

Remission at Week 8 Group A (n=30) Group B (n=30) Group C (n=30) Test p-value
(MADRS <10)

Yes 6 (20.0%) 4 (13.3%) 13 (43.3%) Chi-square test 0.020
No 24 (80.0%) 26 (86.7%) 17 (56.7%) 0.020

This 100% stacked bar chart shows remission status
at Week 8 (MADRS <10) across the three groups.
Remission rates were highest in Group C (43.3%),
compared with Group A (20.0%) and Group B
(13.3%). The difference was statistically significant
(Chi-square, p = 0.020), indicating better remission
with escitalopram plus twice-daily aspirin [Table 7].

Week-8 Response Rate by Baseline MADRS Severity
R S
Chi-aquarce test (severe exciuded): p = 1.0

0o

50,0

Reiporas ralk %

sl (1) Moderate (20-33)
Bassline MADRS poverty category

Figure 3: Week-8 Response Rate by Baseline MADRS
Severity

This bar chart shows Week-8 treatment response
rates according to baseline MADRS severity
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categories. Patients with mild severity (<19) had a
response rate of 50.0%, while those with moderate
severity (20—34) showed a similar rate of 46.2%.
The severe category was excluded due to zero
counts. Chi-square analysis showed no significant
difference between mild and moderate groups (p =
1.0), indicating that baseline severity did not
significantly influence treatment response [Figure
3]

Association Setween Baseling MADRS Soverity and Tromment Response a1 | Weeks

4 LGUATD Tt
o0 - Aescondens

wrn

Figure 4: Association Between Baseline MADRS
Severity and Treatment Response at 8 Weeks

This 100% stacked bar chart shows the association
between baseline MADRS severity and treatment
response at Week 8 (=50% reduction in MADRS).
Response rates were highest in patients with mild
severity (85.7%), followed by moderate (70.8%),
and lowest in severe depression (47.6%), with non-
response increasing as severity increased. Chi-
square analysis showed a significant association (p =
0.018), indicating that lower baseline severity was
linked to better treatment response [Figure 4].

Post Hoc Analysis —

Post-hoc intergroup comparison of MADRS scores at week 4 and 8 —

Groups Compared Week 4 Week 8 Test
A and B 0.305 0.488 Mann-Whitney U test
Band C 0.029 0.102

Post-hoc intergroup comparison using the Mann—
Whitney U test showed no statistically significant
difference in MADRS scores between Group A and
Group B at Week 4 (p = 0.305) and Week 8 (p =
0.488). Similarly, comparison between Group B and
Group C did not demonstrate a statistically
significant difference at Week 8 (p = 0.102),
although a borderline significant difference was
observed at Week 4 (p = 0.029), which did not
remain significant after Bonferroni correction.
Overall, these findings suggest that the reduction in
MADRS scores was comparable across groups at
both follow-up time points.

DISCUSSION

Depressive disorders represent a major global health
burden, affecting nearly 280 million individuals
worldwide and contributing substantially to
morbidity, mortality, and economic costs. Although
selective serotonin reuptake inhibitors (SSRIs) such
as escitalopram remain the cornerstone of
pharmacological  treatment, their therapeutic
response is often limited by delayed onset,
incomplete remission, and variable individual
response. Increasing evidence indicates that
inflammatory mechanisms play an important role in
the pathophysiology of depression, prompting
interest in anti-inflammatory agents as adjunctive
therapies. Aspirin, a widely available nonsteroidal
anti-inflammatory drug (NSAID), has been
proposed as a potential adjuvant because of its
ability to modulate inflammatory pathways
implicated in depressive disorders.

In the present study, all three treatment groups
demonstrated significant reductions in

Montgomery—Asberg Depression Rating Scale
(MADRS) scores from baseline to Week 8 (p <
0.001), indicating that escitalopram therapy was
effective in reducing depressive symptoms.
Although between-group differences in mean
MADRS reduction were not statistically significant
at individual time points, the escitalopram plus
aspirin twice-daily group showed the greatest
numerical reduction in depressive symptoms at both
Week 4 and Week 8. This observation suggests a
possible additive or synergistic effect of aspirin
when combined with escitalopram; however, post
hoc intergroup analysis did not demonstrate
consistent  statistically  significant  pairwise
differences, indicating that this advantage should be
interpreted as a trend rather than a confirmed
treatment effect. These findings are consistent with
the inflammatory hypothesis of depression, which
proposes that elevated inflammatory cytokines such
as interleukin-6 (IL-6) and tumor necrosis factor-
alpha (TNF-a) may disrupt monoaminergic
neurotransmission and impair neuroplasticity.[®!>16]

Felger and  Lotrich,®  demonstrated  that
inflammatory  cytokines can alter serotonin
metabolism and reduce synaptic serotonin

availability, thereby contributing to depressive
symptoms. Similarly, Yin et al,['! and Leonard,!®
have emphasized the role of neuroinflammation in
the development and persistence of depressive
disorders.

The post hoc Mann—Whitney U analysis provided
further clarification of intergroup differences. No
statistically significant differences were observed
between Group A and Group B at Week 4 or Week
8, and between Group B and Group C at Week 8.
Although a borderline significant difference was
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observed between Group B and Group C at Week 4,
this did not remain significant after Bonferroni
correction. These findings indicate that while a
numerical gradient in improvement was observed
across groups, the overall reduction in MADRS
scores was broadly comparable, and strong pairwise
separation between treatment groups was not
demonstrated.

One important inflammatory mechanism implicated
in depression involves activation of the
indoleamine-2,3-dioxygenase (IDO) pathway, which
diverts tryptophan metabolism away from serotonin
synthesis toward kynurenine production, resulting in
decreased serotonin availability.[®!7! This cytokine-
mediated  metabolic  shift may  attenuate
antidepressant efficacy and contribute to treatment
resistance. Escitalopram exerts its therapeutic effect
by inhibiting the serotonin transporter and
increasing synaptic serotonin levels,'?! however,
persistent  inflammation = may  reduce  its
effectiveness.  Aspirin  irreversibly  inhibits
cyclooxygenase enzymes (COX-1 and COX-2),
thereby reducing prostaglandin synthesis and
dampening inflammatory signaling pathways.??! He
et al,['® have highlighted the importance of COX-2—
mediated inflammatory processes in depressive
disorders. By reducing inflammatory activity,
aspirin may help preserve tryptophan availability,
limit IDO activation, and enhance serotonergic
neurotransmission,  thereby  potentiating  the
antidepressant effect of escitalopram.['623]

The remission rate (MADRS <10) was the most
robust statistically  significant between-group
finding in the present study and was highest in the
escitalopram plus aspirin twice-daily group (p =
0.020). This finding suggests that anti-inflammatory
augmentation may improve the likelihood of
complete symptomatic recovery rather than partial
response alone. Chronic neuroinflammation has
been implicated in persistent depressive symptoms
and treatment resistance. Beurel et al,['”! described a
bidirectional relationship between inflammation and
depression in which inflammatory signaling
perpetuates symptom chronicity. Meta-analyses
conducted by Kohler et al,”!l have demonstrated
that anti-inflammatory agents can reduce depressive
symptoms when used as adjunctive treatments.
Similarly, Du et al,[") reported improved treatment
efficacy and acceptability when anti-inflammatory
agents were combined with conventional
antidepressant therapy in patients with major
depressive disorder.

A modest positive correlation was observed between
increasing aspirin exposure and percentage
reduction in MADRS scores (p = 0.210, p = 0.047),
suggesting a possible dose-related trend. Greater
aspirin exposure may produce stronger inhibition of
cyclooxygenase-mediated inflammatory pathways
and prostaglandin synthesis.?>?%) Miiller,*® and
Berk et al,”* have discussed the neurobiological
basis for anti-inflammatory strategies in mood
disorders and the potential therapeutic role of

aspirin. Clinical trials examining the combination of
antidepressants with anti-inflammatory agents
support this concept. However, this association
should be interpreted cautiously, as post hoc
pairwise comparisons did not demonstrate robust
statistically significant differences after correction.
For example, Sepehrmanesh et al,?% reported
improved depression severity scores when sertraline
was combined with aspirin, while Ghanizadeh and
Hedayati,””) demonstrated similar augmentation
effects with citalopram and aspirin therapy.

Although not statistically significant, the present
study also observed a numerical trend toward lower
escitalopram dose escalation in the aspirin-treated
groups compared with escitalopram monotherapy.
Inflammatory  processes may interfere with
monoamine synthesis and receptor signaling,
thereby limiting antidepressant effectiveness.[%!
Walker,?"! has suggested that SSRIs themselves
possess mild anti-inflammatory properties, and
combining them with aspirin may produce
complementary immunomodulatory effects. By

reducing inflammatory interference with
serotonergic  neurotransmission, aspirin  may
enhance  antidepressant  responsiveness  and

potentially reduce the need for higher SSRI
doses.[123]

Despite these encouraging findings, several
limitations should be acknowledged. First, although
the calculated sample size was adequate, the study
may have been underpowered to detect small but
clinically meaningful differences between treatment
groups, particularly given the observational design.
Second, the single-center nature of the study may
limit the generalizability of the findings to other
populations or healthcare settings. Third, the follow-
up period of eight weeks may not fully capture long-
term treatment outcomes, relapse rates, or delayed
adverse effects. Fourth, the lack of randomization
and blinding introduces the possibility of selection
and observer bias. Additionally, strict exclusion
criteria limited the inclusion of patients with
comorbid conditions such as cardiovascular disease
or diabetes, which may reduce the applicability of
the results to real-world clinical populations.
Finally, inflammatory biomarkers such as CRP or
cytokines were not systematically measured during
follow-up, preventing direct correlation between
inflammatory changes and clinical response.
Additionally, post hoc analysis indicated that
pairwise differences between treatment groups were
not consistently significant after correction, which
further limits definitive interpretation of intergroup
efficacy differences.

Future research should focus on large multicenter
randomized controlled trials with longer follow-up
durations to confirm the efficacy and safety of
aspirin as an adjunctive therapy in major depressive
disorder. Studies integrating serial measurement of
inflammatory biomarkers may help clarify the
biological mechanisms underlying treatment
response and identify patient subgroups most likely
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to benefit from anti-inflammatory augmentation
strategies. Additionally, dose-finding trials are
needed to determine the optimal aspirin regimen,
and comparative studies evaluating other anti-
inflammatory agents such as celecoxib or omega-3
fatty acids may further expand therapeutic options.
Incorporating patient-reported outcomes, functional
recovery measures, and cost-effectiveness analyses
will also be important in evaluating the real-world
clinical utility of adjunctive anti-inflammatory
therapy in depression.

CONCLUSION

This study adds to the growing evidence supporting
the adjunctive use of anti-inflammatory agents in the
treatment of depression. Although escitalopram
alone remains effective, the addition of low-dose
aspirin, particularly 75 mg twice daily was
associated with a numerical trend toward improved
efficacy, higher remission rates, and lower
escitalopram dose requirements. However, post hoc
analysis did not demonstrate consistent statistically
significant pairwise differences between treatment
groups after correction, indicating that the observed
advantages should be interpreted cautiously. These
findings highlight the potential role of targeting
neuroinflammation as a therapeutic strategy in
Major Depressive Disorder (MDD). Larger, well-
designed randomized controlled trials with longer
follow-up are required to confirm these
observations, optimize treatment protocols, and
identify patient subgroups most likely to benefit
from this approach.

REFERENCES

1. Arvind BA, Gururaj G, Loganathan S, Amudhan S, Varghese
M, Benegal V, et al. Prevalence and socioeconomic impact
of depressive disorders in India: multisite population-based
cross-sectional study. BMJ Open. 2019;9(6):1-10.

2. Grover S, Dutt A, Avasthi A. An overview of Indian research
in depression. Indian J Psychiatry. 2010;52(S1):178-188.

3. Kar N. Challenges in managing depression in clinical
practice: result of a global survey. Psychiatry. 2025;4(1):1-5.

4. Hasler G. Pathophysiology of depression: do we have any
solid evidence of interest to clinicians? World Psychiatry.
2010;9(3):155-161.

5. Cui L, Li S, Wang S, Wu X, Liu Y, Yu W, et al. Major
depressive disorder: hypothesis, mechanism, prevention and
treatment. Signal Transduct Target Ther. 2024;9(1):1-32.

6. Felger JC, Lotrich FE. Inflammatory cytokines in depression:
neurobiological mechanisms and therapeutic implications.
Neuroscience. 2013;246:199-229.

7. Salcudean A, Bodo CR, Popovici RA, Cozma MM, Pacurar
M, Craciun RE, et al. Neuroinflammation—A crucial factor
in the pathophysiology of depression: a comprehensive
review. Biomedicines. 2025;15(4):1-50.

8. Gao K, Oruc EB, Koparal B. Pharmacological monotherapy
for depressive disorders: current and future—a narrative
review. Drugs. 2025;61(4):1-41.

9. Carvalho AF, Sharma MS, Brunoni AR, Vieta E, Fava GA.
The safety, tolerability and risks associated with the use of

20.

21.

22.

23.

24.

25.

26.

27.

newer generation antidepressant drugs: a critical review of
the literature. Psychother Psychosom. 2016;85(5):270-288.

. Santarsieri D, Schwartz TL. Antidepressant efficacy and

side-effect burden: a quick guide for clinicians. Innov Clin
Neurosci. 2015;4:1-12.

. Gaddey HL, Mason B, Naik A. Depression: managing

resistance and partial response to treatment. Am Fam
Physician. 2024;109(5):410-416.

. Zhong H, Haddjeri N, Sanchez C. Escitalopram, an

antidepressant with an allosteric effect at the serotonin
transporter—a review of current understanding of its
mechanism of action. Psychopharmacology (Berl).
2012;219(1):1-13.

. Kennedy SH, Andersen HF, Lam RW. Efficacy of

escitalopram in the treatment of major depressive disorder
compared with conventional selective serotonin reuptake
inhibitors and venlafaxine XR: a meta-analysis. J Psychiatry
Neurosci. 2006;31(2):122-131.

. Hudgens S, Floden L, Blackowicz M, Jamieson C, Popova

V, Fedgchin M, et al. Meaningful change in depression
symptoms assessed with the Patient Health Questionnaire
(PHQ-9) and Montgomery-Asberg Depression Rating Scale
(MADRS) among patients with treatment-resistant
depression. J Affect Disord. 2021;281:767-775.

. YinY,JuT, Zeng D, Duan F, Zhu Y, Liu J, et al. “Inflamed”

depression: a review of the interactions between depression
and inflammation and current anti-inflammatory strategies
for depression. Pharmacol Res. 2024;207:1-12.

. Leonard BE. Inflammation and depression: a causal or

coincidental  link to  the
Neuropsychiatr. 2018;30(1):1-16.

pathophysiology?  Acta

. Beurel E, Toups M, Nemeroff CB. The bidirectional

relationship of depression and inflammation: double trouble.
Neuron. 2020;107(2):234-256.

. He Y, Han Y, Liao X, Zou M, Wang Y. Biology of

cyclooxygenase-2: an application in depression therapeutics.
Front Pharmacol. 2022;13:1-13.

. DuY, Dou Y, Wang M, Wang Y, Yan Y, Fan H, et al.

Efficacy and acceptability of anti-inflammatory agents in
major depressive disorder: a systematic review and meta-
analysis. Front Pharmacol. 2024;15:1-11.

Sepehrmanesh Z, Fahimi H, Akasheh G, Davoudi M, Gilasi
H, Ghaderi A. The effects of combined sertraline and aspirin
therapy on depression severity among patients with major
depressive disorder: a randomized clinical trial. Electron
Physician. 2017;9(11):5770-5777.

Kohler O, Benros ME, Nordentoft M, Farkouh ME, Iyengar
RL, Mors O, et al. Effect of anti-inflammatory treatment on
depression, depressive symptoms, and adverse effects: a
systematic review and meta-analysis of randomized clinical
trials. JAMA Psychiatry. 2014;71(12):1381-1391.

Paez Espinosa EV, Murad JP, Khasawneh FT. Aspirin:
pharmacology and clinical applications. Thrombosis.
2012;2012:1-15.

Kohler O, Krogh J, Mors O, Benros ME. Inflammation in
depression and the potential for anti-inflammatory treatment.
Curr Neuropharmacol. 2016;14(7):732-742.

Berk M, Dean O, Drexhage H, McNeil JJ, Moylan S, O'Neil
A, et al. Aspirin: a review of its neurobiological properties
and therapeutic potential for mental illness. BMC Med.
2013;11(1):1-17.

Miiller N. COX-2 inhibitors, aspirin, and other potential anti-
inflammatory treatments for psychiatric disorders. Front
Pharmacol. 2019;10:1-10.

Walker FR. A critical review of the mechanism of action for
selective serotonin reuptake inhibitors: do these drugs
possess anti-inflammatory properties and how relevant is this
in the treatment of depression? Neuropharmacology.
2013;67:304-317.

Ghanizadeh A, Hedayati A. Augmentation of citalopram
with aspirin for treating major depressive disorder: a double-
blind randomized placebo-controlled clinical trial. Arch Iran
Med. 2014;13(2):108-111.

1315

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (0): 2687-5365; ISSN (P): 2753-6556



