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Depression is one of the most commonly diagnosed mental health disorders among adults and is currently the third leading cause
of disease worldwide. Depression, also referred to as major depressive disorder (MDD), poses a significant global health challenge,
affecting over 300 million individuals worldwide. In sub-Saharan Africa, neuropsychiatric conditions account for nearly 10% of the
disease burden, with depression being the most frequently diagnosed disorder. Clinically, depression manifests through symptoms
such as feelings of worthlessness, cognitive and sleep disturbances, and suicidal ideation, with major depression representing the
predominant subtype. Its complex pathogenesis has been extensively investigated, incorporating hypotheses related to genetic
predisposition, neurotransmitter dysregulation, and hypothalamic-pituitary-adrenal (HPA) dysfunction, among others. While both
pharmacological and non-pharmacological interventions demonstrate efficacy, antidepressant medications remain the cornerstone
of treatment. Untreated depression can lead to widespread emotional, behavioural, and physical health complications, significantly
impairing quality of life. This review reports current hypotheses regarding the underlying pathophysiology of depression and

evaluates therapeutic strategies with an emphasis on the pharmacological profile of the classes used to treat depression.
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Introduction

Major depressive disorder (MDD) is the most widespread mental
health disorder worldwide." It is marked by persistent depressed
mood, loss of interest or pleasure in previously enjoyable
activities, recurrent thoughts of death, and various physical and
cognitive symptoms.?

It is a major contributor to the global disease-related burden
among adolescents and young adults.> Worldwide, there has
been a 59% increase in the cases of MDD observed from 172.27
million in 1990 to 274.80 million in 2019.% This highlights the
growing burden of the disease and the need for effectual
interventions.> The prevalence is greater in females compared
to males. Adolescence and early adulthood is a developmental
stage characterised by hastened biological, psychological and
social changes which amplifies the vulnerability to various mental
health disorders, includding MDD.* There are significant long-
term consequences that are associated with the early onset of
depression during the developmental stages. When depression
remains untreated or inadequately managed, it increases the
risk of chronic health problems, substance abuse, and impact
on psychosocial and economic functioning.*> The impact of
depression is profound, significantly impairing quality of life
and daily functioning.® It can interfere with work, education, and
personal relationships. Globally, depression and anxiety account
for an estimated 12 billion productive working days each year,
costing the economy $333.7 billion ($382.4 billion in 2023 US
dollars) annually.”#

Depression is a complex condition influenced by a range
of factors. Genetic predispositions, such as heritability and
gene-environmental interactions, play a role.® Environmental
influences, including early life trauma, major life stressors, and
chronic illness, are also important contributors.®'® Psychosocial
elements like poor social support, loneliness, and caregiver
burden further increase the risk, as do neuroendocrine and
neurochemical imbalances associated with certain brain and

hormonal disorders.

Standard
of  depression

therapeutic approaches to the management

include  pharmacotherapy, particularly
antidepressants, and psychological therapies such as cognitive-
behavioural therapy (CBT)." Although there are effective
treatments available, depression often goes unrecognised and
is insufficiently treated.'? Historically, this has been linked to

stigma and challenges in symptom detection.
Pathophysiology

The pathophysiology of depression is not fully explainable,
but significant progress has been made in identifying key
neurobiological systems and mechanisms (as per Figure 1),
implicated in its development. The pathophysiological findings
of depression include dysregulation in neurotransmitter systems,
neuroendocrine and inflammatory pathways, structural and
functional brain alterations, genetic and epigenetic influences,
and disruptions in neuroplasticity.'?
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Figure 1: An outline of the hypotheses of MDD pathogenesis*

1. Neurotransmitter dysregulation

The monoamine hypothesis remains a foundational theory
in the pathophysiology of depression, suggesting that
deficits in central monoamines, primarily serotonin (5-HT),
norepinephrine (NE), and dopamine (DA) play a critical role
in symptom manifestation.”> Reduced synaptic availability
of these neurotransmitters in key brain regions such as the
prefrontal cortex, hippocampus, and amygdala correlates with
core symptoms of depression, including anhedonia, low mood,
and cognitive disturbances. Pharmacological evidence supports
this hypothesis, as most antidepressants act by increasing
the synaptic concentrations of monoamines via inhibition of
reuptake or enzymatic degradation.' Serotonin (5-HT) is widely
distributed throughout the nervous system and its deficiency
can lead to depression, phobias, anxiety, and other mental
health disorders in patients. In the brain, dopamine (DA) is a
dominant transmitter that regulates behaviour and is a precursor
to epinephrine and norepinephrine (NE).™

There is evidence that depression is caused by an imbalance in
the GABA and glutamate systems.'> Glutamate is the primary
excitatory neurotransmitterand contributes to synaptic plasticity,
cognitive activities, and motivational and emotional behaviour
in the brain. Researchers have found elevated levels of glutamate
in the blood, brain and cerebrospinal fluid (CSF), of patients with
depression as well as N-methyl-D-aspartate receptor (NMDAR)
subunit disturbances. The inhibition of NMDAR function by
ketamine for example, has antidepressant effects and protects
the hippocampal neurons from stress-induced morphological
changes.’” Numerous studies have demonstrated that MDD
patients have defects in GABA neurotransmission function. Brain
GABA levels in MDD patients were lower than those in healthy
controls in the prefrontal cortex.

2. Hypothalamic-pituitary-adrenal (HPA) axis
dysregulation

Hyperactivity of the HPA axis is one of the most consistently
observed biological abnormalities in patients with depression.
Chronic stress activates this system, resulting in excessive
secretion  of (CRH),
adrenocorticotropic hormone (ACTH), and ultimately cortisol.’?
The glucocorticoids interact with their receptors in multiple
target tissues within the HPA axis, where they act as feedback
inhibitors of both ACTH production in the pituitary corticotropes
and CRH production in the hypothalamus. Disturbances of the
HPA axis induced by stress have been shown to be associated
with depression because of increased production of cortisol

corticotropin-releasing  hormone

Inflammatory
hypothesis
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and insufficient inhibition of glucocorticoid receptor regulatory
feedback.'s

3. Inflammatory and immune system activation

Emerging evidence supports the role of immune dysregulation
in depression because most patients have been seen to have
increased levels of inflammatory molecules.’” The roots of the
immune hypothesis of depression can be traced back to the
early 1990s, otherwise known as the ‘cytokine hypothesis of
depression’'® Increased levels of pro-inflammatory cytokines—
such as interleukin-6 (IL-6), tumour necrosis factor-alpha (TNF-a),
and C-reactive protein (CRP)—have been observed in depressed
individuals. These cytokines can alter neurotransmitter
metabolism, reduce the availability of tryptophan (a serotonin

precursor), and impair synaptic plasticity.'”
4. Neuroplasticity and neurogenesis deficits

Neuroplasticity is the brain’s ability to adapt structurally and
functionally in response to environmental and internal stimuli.
A significant body of evidence suggests that depression causes
changes in neuroplasticity in specific regions of the brain which
are correlated with symptom severity, negative emotional

rumination as well as fear learning."®

Neuroimaging studies have identified structural abnormalities
in several brain regions involved in emotion regulation and
cognitive processing. Reductions in grey matter volume have
been reported in the hippocampus, anterior cingulate cortex,
and dorsolateral prefrontal cortex.?® Functional alterations in
neural circuits—such as hyperactivity in the amygdala and
hypoactivity in the prefrontal cortex—are also common,
correlating with heightened emotional reactivity and impaired
executive function, respectively.

Depression is correlated with atrophy of neurons in the cortical
and limbic brain regions that control mood and emotion. High
levels of plasmatic cortisol have been observed to suppress
neuroplasticity in the hippocampus. Decreased expression of
brain-derived neurotrophic factor (BDNF), particularly in the
hippocampus and prefrontal cortex, is associated with reduced
synaptic connectivity, impaired learning, and mood regulation.
Antidepressant pharmacotherapy has been shown to upregulate
BDNF which activates the tyrosine kinase receptors and triggers
an intracellular cascade involving cAMP-dependent protein
kinase A, mitogen-activated protein kinase as well as other
signalling molecules.?!
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5. Genetic and epigenetic influences

Major depressive disorder is likely to have a heritability rate of
approximately 31-42%.22 Several depression risk loci have been
identified. This evidence shows that depression is influenced by
genetic factors.?*?* Gene-environment interactions, particularly
involving early-life stressors, play a crucial role in modulating
vulnerability through epigenetic mechanisms such as DNA
methylation and histone modification.?

Clinical manifestation

Depression presents a combination of psychological and somatic
symptoms. Core features include persistent depressed or irritable
mood and/or lack of interest or pleasure in activities.? Patients
often report feelings of guilt, worthlessness or hopelessness,
and reduced energy or fatigue. Cognitive symptoms such as
diminished ability to think or concentrate and indecisiveness
are common.? Somatic features include changes in appetite or
weight, insomnia or hypersomnia, and psychomotor agitation.
Many patients also have recurrent thoughts of suicidal ideation.
In children and adolescents, mood may present more as
irritability than classic sadness.

Depression also presents with substantial functional impairment.
A South African survey showed that over 90% of respondents
with depression reported significant disruption in work, social, or
home activities.?® The burden of depression is seen in disability
and suicide with about one in eight deaths worldwide in young
adults are linked to suicide, many of which involve depression.?”
A major depressive episode must last > 2 weeks by definition, but
many episodes extend for months if untreated. Untreated mental
health disorders escalate patient morbidity leading to functional
impairment and increases the risk of suicide attempts.282°
Furthermore, if antidepressant pharmacotherapy is initiated later
than six months since the first onset of a depression episode,
the chance of the patient attaining remission significantly
decreases.** The importance of early recognition and treatment

of depression in patients is highly emphasised.*

Persistent depressive disorder (PDD), also known as dysthymia,
involves chronic depressive symptoms lasting two years or
more.3' The severity of symptoms is lower than in acute MDD
but often includes low energy, low self-esteem, hypersomnia
or insomnia, appetite changes, and difficulty concentrating.
By definition an individual living with PDD has not gone more
than two months symptom-free.3' Due to its chronic nature,
PDD tends to cause cumulative impairment and it “is often more
disabling than episodic major depression”32

Other notable subtypes include seasonal affective disorder
(SAD), a pattern of MDD episodes that recur seasonally. This
typically manifests as depressive episodes in late autumn/winter
that remit by spring.3? Prevalence of SAD varies by latitude and
study methods but is generally estimated around 1-10%.3435
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Postpartum depression (PPD), is a form of perinatal depression
which refers to MDD onset during pregnancy or the first year
after childbirth.3® Common symptoms include mood swings,
mild elation, irritability, tearfulness, fatigue, and confusion.?’
A recent global meta-analysis found PPD in about 17% of new
mothers worldwide, with the highest rates of approximately 40%
reported in Southern Africa.?®

Atypical depression is defined by a specifier of mood reactivity
plus > 2 “reversed” neurovegetative symptoms.3® Diagnosis
of atypical depression requires mood reactivity (ability to feel
better temporarily in response to a positive life event) plus at
least two of the following symptoms: significant overeating
(hyperphagia), weight gain, excessive sleep, or a heavy, leaden
feeling in the limbs.3®

Bipolar disorder, previously known as manic depressive illness,
is a severe chronic mood disorder characterised by episodes of
mania, hypomania, and alternating or intertwining episodes of
depression.*In a worldwide mental health survey, the prevalence
of bipolar disorders was consistent across diverse cultures
and ethnic groups, with an aggregate lifetime prevalence of
0.6% for bipolar | disorder, 0.4% for bipolar Il disorder, 1.4% for
subthreshold bipolar disorder, and 2.4% for the bipolar disorder
spectrum. Bipolar | disorder presents with at least one manic
episode, although major depressive episodes are typical but
they are not required for diagnosis.*® Bipolar Il disorder presents
with at least one hypomanic episode and one major depressive
episode.

Additionally, other less prevalent DSM-defined mood disorders
include premenstrual dysphoric disorder, disruptive mood
dysregulation  disorder, and substance/medical-induced

depressive disorder.%

Management

1. Non-pharmacological management
1.1 Psychotherapy

Psychotherapy is an essential part of the treatment of depression.
It is considered the first treatment for mild depression, when
used in combination with pharmacotherapy, improves
treatment response, quality of life and reduces the risk of
relapse. Effective psychotherapy techniques include CBT, inter-
personal therapy (IPT), and other structured psychotherapies,
have strong evidence of effectiveness and can support evidence
that psychotherapy can be as effective for many patients as
drug therapy.#'“#? Evidence suggests that psychotherapy and
antidepressant pharmacotherapy have broadly similar effects
on the severity of depression, although some analyses suggest
a slight superiority of the pharmacotherapy on average.
Importantly, psychotherapy also offers long-term benefits such

as improved resistance skills and relapse prevention.*'2
1.2 Electroconvulsive therapy (ECT)

Electroconvulsive therapy (ECT) is a psychological therapy that
deals with the treatment of depression and other mental health
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disorders. It involves applying electrical energy to the scalp to
induce seizures. ECT increases the concentration of GABA in the
cortex and increases the function of serotonin, making it more
effective than antidepressants pharmacotherapy, although
it is usually a reserved treatment due to its higher risk of side
effects.®* The decision to use ECT varies depending on severity
and patient preferences. Although ECT is more effective than
antidepressant pharmacotherapy, it is usually reserved for
case-resistant treatments due to the relatively high risk of side
effects. 34

1.3 Complementary therapies

Other approaches, such as naturopathy, can be integrated into a
comprehensive treatment plan, but the evidence is inconclusive,
therefore these methods should not replace standard care.'

2. Pharmacological management

Pharmacotherapy is the cornerstone of the treatment of
moderate to severe depression. The primary aim during the acute
phase of a major depression episode is to achieve symptom
remission and restore the functional baseline. The mechanism of
action and adverse effect profiles vary depending on the class of
antidepressants.

2.1 Selective serotonin reuptake inhibitors

Selective serotonin reuptake inhibitors (SSRIs) are first-line
pharmaceutical treatments due to their proven efficacy and
safety. They work by inhibiting the reabsorption of serotonin

generally well tolerated, with common side effects, including
sexual dysfunction and gastrointestinal symptoms.*>4

2.2 Serotonin-norepinephrine reuptake inhibitors (SNRIs)

SNRIs are also used as first-line options. They exert their effect by
inhibiting the reuptake of both serotonin and norepinephrine,
making them effective for both depression and chronic pain
conditions.*

2.3 Tricyclic antidepressants (TCAs)

TCAs inhibits the reabsorption of serotonin and norepinephrine,
but they are also associated with action on muscarinic, histaminic
and alpha-adrenergic receptors. This results in more side-effects
than SSRIs. They are indicated for major depression, anxiety,
sleep disorders and chronic pain. Common side effects include
constipation, dry mouth, dizziness, weight gain, orthostatic
hypotension and sedation.3>48

2.4 Monoamine oxidase inhibitors (MAOISs)

MAOI were one of the first antidepressants to be developed. They
act by inhibiting the monoamine oxidase enzymes (MAO-A and
MAO-B) increasing levels of neurotransmitter. Similar enzymes
break down dopamine, norepinephrine, and serotonin. Due
to safety and nutrition concerns MAOIs are rarely used due to
dietary restrictions therefore are reserved for treatment-resistant
cases.*# Table | gives a summary of the antidepressant classes,

examples in each medication class, indications and common

and thus increasing the level of serotonin in the brain. SSRIs are side effects.

Table I: Antidepressant drug classes, examples and common side-effects*+
Class Generic names Mechanism Indications Side Effects
Monoamine oxidase + Moclobemide + Inhibits monoamine oxidase - Major depressive disorder « Drowsiness
inhibitors (MAOI) + Tranylcypromine which degrades dopamine, + Anxiety  Fatigue

norepinephrine and » Decreased sexual function

serotonin. « Hypertensive crisis
Selective serotonin « Citalopram « Inhibits reuptake of serotonin - Major depressive disorder - Headache
reuptake inhibitors - Escitalopram - Anxiety disorders -+ Drowsiness
(SSRIs) « Fluoxetine « Suicidal ideation

+ Sertraline » Chanes in sexual behaviour
Serotonin « Duloxetine « Inhibits reuptake of serotonin - Major depressive disorder + Dizziness
norepinephrine - Desvenlafaxine and norepinephrine + Anxiety disorders » Fatigue
reuptake inhibitors - Diabetic peripheral » Orthostatic hypotension
(SNRISs) neuropathic pain
Tricyclic « Amitriptyline « Inhibits reuptake of serotonin - Major depressive disorder « Dry mouth, blurred vision
antidepressants + Imipramine and norepinephrine + Anxiety disorders + Weight gain
« Nortriptyline + Sleep disorders + Sedation
« Chronic pain syndromes » Sexual dysfunction

Triazolopyridine « Trazodone « Inhibits reuptake of serotonin + Depression + Priapism

and serotonin receptor » Mixed anxiety

antagonist
Phenylpiperazine « Nefazodone « Moderately inhibits serotonin « Major depressive disorder - Hepatotoxicity

and norepinephrine inhibitor
Aminoketone « Bupropion « Selectively inhibits - Depression -« Tremors

reuptake of dopamine and + Smoking cessation + Dose-dependent seizures

norepinephrine

« Mirtazapine « Blocks presynaptic

d2-adrenergic autoreceptors,

5-HT2 and 5-HT3

Major depressive disorder

Sweating

Sedation
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In the event where the patient experiences treatment-resistant
depression (TRD), augmentation strategies are recommended
after two failed antidepressant trials.* The Food and Drug
include

Administration (FDA)-approved adjunctive agents

atypical such as

olanzapine/fluoxetine,

antipsychotics aripiprazole, quetiapine,

risperidone which all significantly
increase response and remission rates when added to an
antidepressant.*® Lithium augmentation has strong evidence and
is a guideline first-line augmenter for TRD since it significantly
improves response and reduces suicide risk. Thyroid hormone
(T3) augmentation is also evidence-based, showing higher
response rates than placebo when added to antidepressants.>®
Other augmenters with evidence include stimulant-like agents
such as modafinil and second-generation antipsychotics such as
aripiprazole and quetiapine which are supported for TRD. Lastly,
ketamine (an NMDA antagonist) produces rapid antidepressant
effects in TRD.>' Intravenous ketamine has been shown to
significantly improve symptoms in TRD, often within hours,
though durability is limited.>!

New antidepressant medications have been introduced recently.
Gepirone extended-release (a 5-HT1A partial agonist) received
FDA approval in 2023 for MDD based on clinical trials showing
moderate efficacy.** Lumateperone, an atypical antipsychotic
with serotonin and dopamine modulation, showed significant
benefit in clinical trials of mixed-feature depression and is being
explored for the treatment of MDD.52 However, these medications
are not yet on the market.

Conclusion

The management of depression requires a comprehensive,
that both
pharmacological and pharmacological strategies. Psychotherapy,

patient-centred  approach integrates non-
including CBT and interpersonal therapy, offer significant
benefits in symptom reduction, coping skill development, and
relapse prevention, particularly in mild to moderate cases. For
treatment-resistant or severe depression, electroconvulsive
therapy remains a valuable and highly effective option.
Pharmacological interventions are essential, especially for
moderate to severe or persistent depression. First-line agents
such as SSRIs and SNRIs are favoured for their efficacy and
tolerability, whilst TCAs and MAOIs may be considered in specific
clinical contexts, despite their more complex side effect profiles.
The choice of treatment should be guided by the severity of
symptoms, patient preferences, previous treatment responses,
and the presence of comorbidities. Ultimately, a collaborative,
tailored treatment plan that may include both pharmacotherapy
and psychotherapy offer the best outcomes in achieving

remission and restoring quality of life for individuals living with

depression.
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