Official Journal of the
Irish Medica
Organisation

+ Ir Med J; October 2022; Vol 115; No. 9; P669
IM] October 20, 2022

Serotonin, Depression, and Antidepressants
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One person in eight lives with a mental disorder, according to the World Health
Organization!. Anxiety and depressive disorders are the most common conditions. In 2019,
280 million people around the world were living with depression.

In Ireland, most cases of depression are treated in the community by general practitioners,
primary care teams, and community mental health services. In addition, depressive
disorders are the most common reason for admission to inpatient psychiatric units and
hospitals, accounting for a quarter of admissions in 20202

Treatment of depression should ideally follow a ‘bio-psycho-social’ approach. There are
physical or ‘biological’ treatments (such as antidepressant medication), psychological
treatments (such as cognitive behaviour therapy or CBT) and social interventions (reflecting
the personal and social contexts in which depression develops and is managed). In an ideal
world, all three elements of treatment are combined to reflect the circumstances and meet
the needs of each individual®.

Consistent with this model, the National Institute for Health, and Care Excellence (NICE)
recommends a range of treatments for depression in adults, using a stepped care approach?®.
Among its recommendations, NICE endorses the use of selective serotonin reuptake
inhibitor antidepressants (SSRIs) in certain common scenarios which are outlined in its
guidelines.

While rates of prescription of antidepressants are difficult to identify with precision, one
study shows that the number of medical card holders prescribed antidepressants in Ireland
grew from 9.4 per 100 medical card holders in 2016 to 12.3 in 2020°.

The causes of depression are not fully understood®. Multiple factors have potential roles,
including changes in the hypothalamic-pituitary-adrenal axis, inflammation, neuroplasticity
and neurogenesis, structural and functional brain changes, genes, epigenetic factors, and
possible changes in monoamine neurotransmitters (serotonin, noradrenaline, dopamine),
as well as life events and childhood adversity. There are varying levels of evidence to support
links between each of these factors and risk of depression.



Potential links with serotonin have received particular attention owing to the clinical
effectiveness of SSRIs. If boosting serotonin improves depression, does this mean that
serotonin deficiency underlies the condition in the first place?

Moncrieff and colleagues recently published a ‘systematic umbrella review of the evidence’
to elucidate this issue’. This group examined 17 studies, comprising of 12 systematic reviews
and meta-analyses, one collaborative meta-analysis, one meta-analysis of large cohort
studies, one systematic review and narrative synthesis, one genetic association study, and
one umbrella review. They concluded that the main areas of serotonin research do not
provide consistent evidence of an association between serotonin and depression.

In light of the diversity of factors potentially linked with depression, and the general
complexity of brain function, this conclusion does not come as a surprise. Depression, like
most mental illnesses, is defined by symptoms rather than biological markers, so it is highly
unlikely that the condition, as currently defined, will map onto any simple biological
explanation, such as a deficiency in a single neurotransmitter.

Any biological dysfunction that is linked with depression is almost certainly dynamic,
complex, and rooted in multiple neurotransmitters, as well as other alterations in brain
function and, possibly, structure. The absence of a simple, direct link with serotonin is
unsurprising. Depression and the human brain are vastly more complex than that.

In addition, it is a fallacy to imagine that apparent ‘biological’ causes of depression (e.g.,
purported anomalies in neurotransmitters) are entirely separate to ‘social’ causes (e.g.,
childhood adversity). For example, it seems probable that changes in the hypothalamic-
pituitary-adrenal axis play a role in several mental illnesses, including depression®8. This can
be described in terms of biological stress or in terms of associated social stressors, but the
‘biological’ is not separate from the ‘social’ or the ‘psychological’ in this scenario. All three
are integrated with each other and act as different languages rather than separate causes.
In terms of treating depression, the main point to note is that this recent review of purported
links between depression and serotonin, although useful and interesting, does not impact
on the evidence base for current management of depression. The use of SSRIs is based on
their effectiveness in randomised controlled trials and clinical practice, not on theories
regarding possible links between depression and serotonin®%°, Therefore, SSRIs should
continue to be used as indicated in NICE guidelines.*

As ever, it is helpful to bear in mind other treatment options which can be used, rather than
relying on medication alone. CBT, for example, focuses on developing cognitive strategies
(i.e., strategies related to thinking patterns and habits) and behavioural strategies (i.e.,
strategies related to actions and behaviours) in order to re-frame depressive thoughts,
enhance coping strategies, reduce symptoms, and promote recovery.



There is strong evidence that CBT is effective in the management of many cases of
depression, anxiety disorders, panic, social phobia, and post-traumatic stress disorder. For
some people with mild or moderate depression, the benefits of CBT can exceed those of
antidepressant medication. Other treatment approaches include interpersonal
psychotherapy and mindfulness-based interventions, as well as social support and peer-led
initiatives3.

Overall, SSRIs remain an important part of the treatment of many cases of depression, even
if the biological basis of the condition remains unclear. Treatments are highly effective for
many people. Hopefully, future advances in biological psychiatry will help to better explain
this disorder and better inform further progress in care.
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