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ABSTRACT

Background: Depression continues to be a major cause of morbidity and mortality. Depression is a common
debilitating illness that can happen to anyone, at any age, and to people of any race or ethnic group.
Females are more vulnerable than males; one out of four women may have depression sometime during
their lifetime. Despite the wide range of people who suffer from this serious disorder and the associated high
risk of death from suicide, only 20 percent are currently receiving treatment. Moreover, it is well recognized
that depression greatly contributes to fatality associated with heart disease. The 1990 Global Burden of
Disease Study ranked depression as the fourth leading disease burden worldwide as measured by life-years
lost to disability, and it is projected to be ranked as the second leading disease burden by the year 2020. In
light of these statistics, there is a clear need to address the impact of this condition and to develop new
methods to adequately diagnose and treat those who suffer.

Objective: The objective of this paper is to highlight recent developments regarding treatment and care of
the depressed patient.

Method: A review of recent literature on the neurobiology of depressive disorder, and its reflection on the
care and treatment of the depressed patient formed the matrix for this paper.

Neurobiology of depression: Evidence from neuroscience, genetics, and clinical investigation demonstrate
that depression is a disorder of the brain. Modern brain imaging technologies are revealing that in
depression, neural circuits responsible for the regulation of moods, thinking, sleep, appetite, and behavior fail
to function properly, and that critical neurotransmitters are perhaps out of balance. Genetics research
indicates that vulnerability to depression results from the influence of multiple genes acting together with
environmental factors. Studies of brain chemistry and of mechanisms of action of antidepressant
medications continue to inform the development of new and better medical and psychotherapy treatments.
STAR*D, a large study funded by the National Institutes for Mental Health, found that less than half of
patients got completely well after a single antidepressant was taken, and although more patients got well
once they were switched to another medicine, the proportion of those who got better decreased each time a
person had to switch to another medication.

Treatment of depression: Recent advances in treatment have occurred for patients with mood disorders,
these include: pharmacotherapy, combined psychotherapy pharmacotherapy, and novel physical therapies.
The focus of new drug development reflects a shift from serotonin specificity to combine or specific
noradrenergic activity. The efficacy of sequencing cognitive therapy after anti-depressant treatment in
patients who were partially remitted was examined recently by Paykel and colleagues. The cumulative
relapse rate was reduced significantly from 47% in the clinical management control group to 29% in the
group that received 16 sessions of cognitive therapy.

Conclusion: Improved recognition, treatment, and prevention of depression are critical public health
priorities. The administration of combination of treatment interventions and dual reuptake inhibitors are likely
to ensure early response and prevention of relapse. Recovery of function ought to be the target of any
treatment plan.
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epression is a brain disease associated with

widespread impairment in biopsychosocial
functioning, and continues to be a major cause of
morbidity and mortality. Depression is a common
debilitating illness that can happen to anyone, at
any age, and to people of any race or ethnic group.
Females are more vulnerable than males; one out
four women may have depression sometime
during their lifetime. Despite the wide range of
people who suffer from this serious disorder and
the associated high risk of death from suicide, only
20 percent are currently receiving treatment.

Moreover, it is well recognized that depression
greatly contributes to fatality associated with heart
disease. The 1990 Global Burden of Disease
Study ranked depression as the fourth leading
disease burden worldwide as measured by life-
years lost to disability, and it is projected to be
ranked as the second leading disease burden by
the year 2020 after ischemic heart disease, and
the first leading disease burden by the year 2030.
In light of these data, there is a clear need to
develop new methods to adequately diagnose and
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treat those who are overwhelmed by depressive
disorders.

Evidence from neuroscience indicated that
depression is a disorder of the brain. Modern brain
imaging technologies are revealing that, in
depression, neural circuits responsible for the
regulation of moods, thinking, sleep, appetite, and
behavior fail to function properly, and that critical
neurotransmitters are perhaps out of balance.
Genetics research indicates that vulnerability to
depression results from the influence of multiple
genes acting together with environmental factors.
Studies of brain chemistry and of mechanisms of
action of antidepressant medications continue to
inform the development of new and better medical
and psychotherapy treatments. "STAR* D", a large
study funded by the National Institutes for Mental
Health, found that less than half of patients got
completely well after a single antidepressant was
taken, and although more patients got well once
they were switched to another medicine, the
proportion of those who got better decreased each
time a person had to switch to another
medication®.

Recent advances in treatment have occurred for
patients with mood disorders, these include:
pharmacotherapy, combined psychotherapy
pharmacotherapy, and novel physical therapies.
The focus of new drug development reflects a shift
from serotonin specificity to combine or specific
noradrenergic activity. The efficacy of sequencing
cognitive therapy after anti-depressant treatment in
patients who were partially remitted was examined
recently by Paykel and colleagues. The cumulative
relapse rate was reduced significantly from 47% in
the clinical management control group to 29% in
the group that received 16 sessions of cognitive
therapy.

Improved recognition, treatment, and prevention
of depression are critical public health priorities.
Recent years have been associated with
significant advances in the understanding of
depressive disorders with reflections on the nature
and quality of care offered to the depressed
patient. These advances occurred in perspectives
of neurobiology of depression at neuroanatomical
and neuro- molecular levels. The objective of this
paper is to highlight recent developments in the
neurobiology and treatment of depression.
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Prevalence of depressive disorders

Epidemiological studies have consistently shown
that depression is one of the most prevalent
lifetime psychiatric disorder, and that major
depressive disorder (MDD) remains one of the
most frequently seen psychiatric illnesses in
primary care settings(z). Lifetime prevalence varies
widely, from 3% in Japan to 17% in the US. In
most countries the number of people who would
suffer from depression during their lives falls within
an 8-12% range®”. The Iragi Mental Health
survey reported a lifetime prevalence of 7.82% ©.
Population studies have consistently shown major
depression to be about twice as common in
women as in men, although it is unclear why this is
so, and whether factors unaccounted for are
contributing to this. People are most likely to suffer
their first depressive episode between the ages of
30 and 40, and there is a second, smaller peak of
incidence between ages 50 and 60®. The risk of
major depression is increased with neurological
conditions such as stroke, Parkinson's disease or
multiple sclerosis, and during the first year after
childbirth®. 1t is also more common after
cardiovascular illnesses, and is related more to a
poor outcome than to a better one ©9).

Course of depressive disorders

MDD is a recurrent episodic disorder. In a 15-year

follow up of a prospective study of a sample of 380

patients with MDD episode, 73% experienced a

recurrent episode™®. Each subsequent episode

increases the probability of further episodes™.

The STAR*D project revealed that 74% of 1500

patients treated experienced more than one

episode .

Several factors are thought to contribute for the
neurobiological vulnerabilities underlying
recurrence of MDD, these include:

e Family history of depressive illness and an
earlier onset of first episode™.

e The process of "kindling", in which the
threshold for the impact of stressful life events
becomes lowered™?.

e Number of previous episodes of MDD®?.

e High genetic Ioading(“) .

e Early childhood adversities'

e Neurobiological changes associated with
depressive illness W

15)
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Recovery from depression is determined by the
duration of the depressive episode. Patients whose
depressive episodes persisted for more than 5
years experienced much lower recovery rate than
patients whose episodes lasted less than one
year(lﬁ' ) Thus, the golden treatment goal has
been shifted from response to remission and
recovery.

Recent developments in the neurobiology of
depression

Advances in neuroimaging and other techniques,
and diagnostic aids facilitated understanding
neuroanatomical and functional change underlying
depressive disorders. Abnormalities in many
prefrontal and limbic structures, and their
interconnected circuits have been associated with
mood regulation; these include: the ventromedial
prefrontal cortex (VMPFC), lateral orbital prefrontal
cortex (LOPFC), dorsolateral prefrontal cortex
(DLPFC), anterior cingulated cortex (ACC), ventral
striatum plus nucleus accumbens (nAC), amygdala
and hippocampus. These structures function as an
integrated circuit implicated, in addition to mood
regulation, in learning, memory, pain mediation,
aggression, sexual function, eating behaviour, risk
assessment, modulation of of maladaptive and
preservative affective states, maintenance of
executive functions, effortful sustained attention
and working memory processes?.

Regional blood-flow studies showed hyperactivity
in the VMPFC and LOPFC (associated with
increased sensitivity to pain, anxiety, depressive
ruminations and tension) and hypoactivity in the
DLFPC (associated with psychomotor retardation,
apathy, and deficits in working memory and
attention).

A decrement in the communication between the
amygdala and ACC region was found in fMRI
studies of neuroconnectivity, consequently this
abnormality lead to a failure of the inhibitory
function of the ACC on emotional regulation and
further motivational and affective disruption™%?.

The hippocampal volume was found to be
reduced in patients (with greater decrement in the
right hippocampal volume) in patients with MDD in
imaging studies® . Genomic imaging studies have
shown associations between hippocampal volume
and specific genes that are mediated in mood
disorders®*?®. Moreover, morphological differenc-
es in the hippocampus may be a predisposing
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factor in MDD; however, structural changes can

also accumulate in the course of the disease and

thereby create an obstacle to full recovery.
The key findings at the neuromolecular level
include:

1. Cortisol (stress hormone) has been found
consistently elevated resulting in impairment in
neuroplasticity and cellular resistance®.

2. Imbalance between glucocorticoid and
mineralcorticoid receptors in MDD resulting in
neuronal damage in the hippocampus®.

3. Stress results in release of glucocorticoids and
corticotrophin releasing hormones (CRH), and
proinflammatory cytokines. Depression
disrupts  serotonin, norepinephrine  and
dopamine leading to impairment in the
regulatory feedback loops that "turn off" the
stress  response. Sympathetic  activity
contributes to immune activation and release
of proinflammatory cytokines. The latter further
interfere with monoaminergic and neurotrophic
signaling and may diminish  central
corticosteroid receptor sensitivity leading to
disruption of feedback control .

4. Levels of BDNF (Brain derived neurotrophic
factor) have been found to be significantly
lower in untreated patients with MDD
compared with treated patients or healthy
controls ®”. BDNF is a dendritic protein
involved in cell maintenance, plasticity, growth
and death. When BDNF interacts with tyrosine
receptors kinase receptors, it promotes cellular
resilience and long-term potentiation. BDNF
dysregulation occurs under conditions of
chronic stress and depression.

5. The '"neurotrophic hypothesis" of the
pathogenesis of major depression states that
stress and genetic vulnerability elevate
glucocorticoid steroids and alter cellular
plasticity via down regulation of growth factors
and receptor sensitivity ®®. The reduction in
growth factors such as BDNF, impacts
negatively on the structural and functional
processes within the limbic system, especially
the hippocampus. Furthermore, chronic and
recurrent MDD may result in subsequent
atrophy and further disruption in neuro circuity.
The implication of this hypothesis, recovery
and remission of MDD would be dependent
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upon a reversal of these processes, such as
increase in BDNF levels.

6. Recent findings from research on the
monoamine theory revealed that chronic
treatment with monoamine reuptake inhibitors
increases activation of cyclic adenosine 3-4
monophosphatase (CAMP) which in turn
stimulates protein kinase A; activation of this
protein enzyme regulates target genes leading
to an increase in BDNF synthesis®.
Moreover, response to antidepressants has
been associated with re-establishment of
cortical activity and normalization in the
amygdala and ACC, and failure in response
was associated with elevation of
proinflammatory cytokines®*%*?_ Restoration
of the neurobiological regulation in MDD via
neurotrophic  factors and neurogenesis
appears to be a common factor across various
effective treatments for MDD, including
pharmacological, psychological and somatic
treatments, such as diet and exercise ¥,

Treatment of the depressed patient

The neurobiological hypothesis has several

implications, these include:

1. Treatment intervention of MDD should be
started early and focused on achieving rapid
remission and recovery. Longitudinal studies
have shown that one of the best predictors of
remission status at 2 years was response to
acute treatment, i.e. initial 6 weeks ®*%.

2. Early response to treatment can be augmented
by the use of therapeutic interventions which
activates multiple aminergic systems. Amongst
these interventions is the use of combination
treatments or dual reuptake inhibitors ©°.

3. Dual reuptake inhibitors targeting both
serotonin and norepinephrine had been shown
to be associated with improving not only the
core features of depression, but also the
correlated physical symptoms, such as pain.
These symptoms increase the illness burden
and impair the ability to attain remission ©"%9.
Patients with MDD who experienced more than
50% remission in pain were more likely to
achieve remission than patients whose pain
reduction was less than 50% ©9. Furthermore,
patients who had attained partial remission
were more likely to relapse (67.5%) than
patients who had obtained full remission “?.
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CONCLUSIONS

Major depression is a common mood disorder that
affects a substantial number of people in any
population. Neurobiological abnormalities underlie
both the manifestations and disease burden of
MDD. Recurrence and chronicity of MDD
negatively impact the course of the disorder and
outcome of treatment. The administration of
combination of treatment interventions and dual
reuptake inhibitors are likely to ensure early
response and prevention of relapse. Recovery of
function ought to be the target of any treatment
plan.
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