
    SSRIs, such as fluoxetine, sertraline, and citalopram, are among the most
commonly prescribed antidepressants. Their mechanism of action primarily
involves increasing the availability of serotonin in the synaptic cleft, thereby
modulating mood and affective regulation. While SSRIs are effective in many
cases of MDD, their efficacy in TRD is limited. The delay in onset of action and
the incomplete understanding of depression’s neurobiological complexity
underscore the limitations of a purely serotonergic approach. In contrast, tDCS
is a neuromodulation technique that involves the application of a weak electrical
current to specific areas of the brain via scalp electrodes. It has been shown to
influence cortical excitability and induce lasting changes in neuronal networks.
When applied to the dorsolateral prefrontal cortex (DLPFC), a region implicated
in emotional regulation and cognitive control, tDCS has demonstrated modest
antidepressant effects, especially when administered repeatedly over several
sessions [2]. The rationale for combining SSRIs with tDCS is grounded in the
complementary mechanisms by which each modality exerts its effects. While
SSRIs act on the neurochemical level by influencing serotonergic transmission,
tDCS exerts its influence on neurocircuitry and cortical excitability [3]. Research
suggests that both approaches may converge on neuroplastic processes, 
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Introduction
    Major Depressive Disorder (MDD) continues to be a leading cause of
disability worldwide, characterized by persistent low mood, loss of interest
in pleasurable activities, cognitive impairments, and somatic symptoms.
Despite the availability of pharmacological and psychological treatments, a
significant subset of patients, estimated at approximately 30%, do not
respond adequately to first-line therapies such as Selective Serotonin
Reuptake Inhibitors (SSRIs). This condition, termed Treatment-Resistant
Depression (TRD), poses a significant clinical challenge. Traditional
monotherapies often fail to provide relief for these individuals, prompting
the exploration of combination strategies that target multiple facets of the
disorder. One emerging approach involves combining pharmacological
interventions with non-invasive neuromodulation techniques, such as
transcranial Direct Current Stimulation (tDCS). This synergistic method is
gaining attention for its potential to enhance therapeutic outcomes by
modulating neuroplasticity and neurotransmission in ways that
monotherapy cannot [1].

potentially producing a synergistic effect. For instance, tDCS has been shown
to enhance the effects of SSRIs by facilitating the reorganization of neural
networks involved in mood regulation. Additionally, it may accelerate the
therapeutic onset of antidepressants and improve cognitive symptoms that are
often resistant to pharmacological treatment alone [4].

    Recent clinical trials and meta-analyses have begun to evaluate the efficacy
and safety of this combined approach. One notable randomized controlled trial
found that patients receiving concurrent tDCS and SSRI treatment experienced
greater reductions in depressive symptoms compared to those receiving SSRI
treatment alone. This synergistic effect was particularly pronounced in
individuals with severe depressive symptoms and those with a history of poor
response to medication. Neuroimaging studies have provided further support,
showing changes in functional connectivity within the default mode network and
increased activation in prefrontal regions following combined treatment. These
findings suggest that the dual approach may target both the affective and
cognitive dimensions of depression more effectively than either treatment in
isolation [5].

Description

    In conclusion, combining SSRIs with transcranial direct current
stimulation represents a promising frontier in the management of treatment-
resistant depression. By leveraging the complementary mechanisms of
action of these two modalities, this synergistic approach offers the potential
to overcome the limitations of conventional treatments and provide relief to
those who have not responded to standard care. While further research is
needed to optimize protocols and confirm long-term efficacy, the current
evidence supports the viability of this integrative model. As the field of
psychiatry continues to evolve towards more personalized and multifaceted
treatment strategies, the combination of pharmacological and
neuromodulatory therapies may play a crucial role in transforming the
landscape of depression care.
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