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Major depressive disorder is a common condition with a high rate of recurrence,
chronicity, and staggering economic burden, including disability in the
workforce.! In 2010, MDD was the second leading medical cause of burden globally,
with highest estimates of disability in people of working age.? In Canada, the annual
prevalence of MDD is 3% to 4% overall, and 79% of people with MDD report some
interference with work functioning, either decreased work productivity and (or)
absenteeism.' In addition to work impairment, the psychosocial impact of MDD often
affects a person’s level of functioning in family and social relationships. While there is
clearly an association between improvement in depressive symptoms and functioning,
symptom improvement can also be dissociated from functional improvement and work
loss.** Hence there has been increasing recognition that symptomatic remission is
an insufficient goal of treatment for MDD and that return to premorbid psychosocial
functioning should be targeted.’

Cognitive dysfunction refers to deficits in attention, verbal and nonverbal learning,
short-term and working memory, visual and auditory processing, problem solving,
processing speed, and motor functioning. Cognitive dysfunction may be a primary
mediator of functional impairment in MDD.® Cognitive complaints are core symptoms
of acute MDEs, and diminished ability to think or concentrate and (or) indecisiveness
are criterion items for the diagnosis of MDD. Several other core symptoms of MDD
may act as mediators of cognitive dysfunction, including psychomotor retardation,
amotivation, fatigue, insomnia, and mood disturbances. Deficits on neuropsychological
testing are well demonstrated in people with MDD, compared with healthy subjects,
with many studies and meta-analyses showing moderate effect sizes in neurocognitive
domains of processing speed, attention, executive function, learning, and memory’#
as well as in cognitive affective bias. Cognitive affective bias reflects distorted
information processing and (or) focus moving away from positive stimuli and toward
negative stimuli,” and abnormal responses to negative feedback and decision making.’

It is also apparent that, while cognitive dysfunction in MDD may improve with
treatment and resolution of depressive symptoms, cognitive deficits can still be
detected even in periods of symptom remission. In a 3-year, follow-up study of patients
with MDD, the proportion of time with cognitive complaints was reported as 94%
during acute depressive episodes; this remained at 44% despite full or partial symptom
remission during treatment.!® Cognitive performance on tests of immediate memory,
attention,!! and processing speed'? was reported to be inferior in patients with MDD
who met criteria for remission, compared with healthy subjects. Meta-analyses show
that cognitive deficits in executive function are still present in remitted patients,!>!*
which may explain persistent psychosocial impairment in remission.

While it is beyond the scope of our paper to review the underlying pathophysiology,
recent evidence points to neural mechanisms that also support a neurocognitive model
of depression."® Overall, cognitive dysfunction, work, and psychosocial limitations are
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prevalent in patients with current and remitted depression.!?
Therefore, we hypothesize that cognitive dysfunction may
be a major mediator of psychosocial limitations in patients
with MDD.

We aimed to review recent evidence that cognitive
dysfunction is a mediator of functional disability in MDD,
and that pharmacotherapy and psychotherapy specifically
target the cognitive domain. We conducted a PubMed
literature search for the period from January 2000 up to
January 2014 to identify relevant studies (search strategy
available on request) for this review.

Cognitive Dysfunction and

Psychosocial Functioning

The relations between cognitive dysfunction and
psychosocial functioning in MDD are complicated by
the heterogeneity of depressive symptoms and episodes,
cognitive skills, and domains of psychosocial functioning.
For example, objective assessments of cognitive
performance suggest that patients with melancholic
depression have significantly greater impairment in
memory and executive function, compared with patients
with nonmelancholic depression.'® In addition, severity of
symptoms,'”""” cumulative duration of depressive episodes,*
and presence of comorbidities” were all independently and
negatively correlated with cognitive function. The multi-
dimensionality of cognition, coupled with the known
heterogeneity of MDD symptoms and the diversity of
domains of psychosocial functioning, poses challenges
to understanding the nature of the relation linking these 3
concepts.

Online eTable 1 summarizes studies evaluating the
association between cognitive dysfunction and functional
impairment in patients with MDD. The evidence suggests
that cognitive dysfunction is associated with and may
mediate functional impairments in MDD. However,
systematic reviews??2 have highlighted the limited evidence
base of studies relating objective cognitive dysfunction with
psychosocial functioning. Deficits in cognitive domains,
including attention and processing speed, executive
function, and verbal knowledge, have been correlated with
some measures of psychosocial functioning.!” However,

Abbreviations

AD antidepressant

AP antipsychotic

BD bipolar disorder

CBT cognitive-behavioural therapy

MDD maijor depressive disorder

MDE major depressive episode

RCT randomized controlled trial

SNRI serotonin-norepinephrine reuptake inhibitor

SSRI selective serotonin reuptake inhibitor
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Clinical Implications

» There is some empirical evidence that cognitive
dysfunction is a mediator of functional disability in
patients with MDD.

* Mechanistically dissimilar ADs appear to benefit
measures of cognition independent of their effects on
global depression symptom severity.

*  Future studies should address screening, assessment,
and mitigation of cognitive dysfunction, with the goal of
improving patient outcomes in MDD.

Limitations

* This is a narrative, not a systematic, review of the
relevant literature.

» Few studies have examined the direct and (or) indirect
benefits of ADs on cognitive dysfunction, limiting the
strength of conclusions that can be drawn.

some studies have evaluated only subjective measures of
cognition, which may be susceptible to patients’ biases and
insights into their illness. Buist-Bouwman et al* reported
that more than one-quarter of the impact of MDD on work
loss was directly attributable to self-reported cognitive
complaints (that is, difficulty concentrating, memory,
understanding, and ability to think clearly). Indeed, among
6 activity limitations (that is, mobility, self-care, cognition,
social interaction, discrimination, and embarrassment or
feelings of shame), only cognition and embarrassment
(which may reflect stigma) were significant mediators of the
association between MDD and work or role dysfunction.?
Cognitive dysfunction!®?*? and functional impairments>?
are 2 of the most common residual complaints among
patients with MDD who achieve symptomatic remission. In
a study® of patients with MDD treated with ADs for at least
3 months who were considered to be in partial or complete
remission, 30% to 50% reported residual cognitive
symptoms that interfered with functioning.

Taken together, these data support an association between
cognitive dysfunction and functional impairment in patients
with MDD, especially in the work domain, and even when
symptomatic remission has been achieved. However, the
cross-sectional designs of most studies provide limited
capacity to infer causality of this association.

Assessment of Cognitive Dysfunction in

Major Depressive Disorder

The bias toward negative cognitive schemes found in MDD
is likely to contribute, at least in part, to the high percentage
of patients reporting subjective cognitive complaints during
depressive episodes. The discordance between subjective
complaints and objective measures of cognitive dysfunction
highlights the importance of clinically based screening
for both subjective and objective cognitive functioning.
However, one of the key clinical challenges is in the lack of
consensus on best tools to accurately and efficiently assess
cognition in clinical settings. No single test or test battery
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has emerged as the gold standard in MDD. This is in contrast
to initiatives, such as the Measurement and Treatment to
Improve Cognition in Schizophrenia (commonly referred
to as MATRICS) Consensus Cognitive Battery, developed
to evaluate the impact of new medications on cognition in
schizophrenia,® and a similar consensus battery to assess
neurocognition in BD.?’

Regardless of the distinction between subjective and
objective findings of cognitive impairment during an
MDE,'® subjective cognitive complaints should trigger
additional investigation into sleep quality and (or) other
medical comorbidities, as these factors are known to
negatively affect cognitive performance.” For example,
sleep may have pro-cognitive effects?® and sleep deprivation
affects numerous domains of cognition.”

Effects of Antidepressants on

Cognitive Dysfunction

Interventions targeting cognition may reduce depressive
symptoms and improve functional outcomes.”® If it is
determined that cognitive dysfunction is a core component
of an MDE and is not secondary to sleep disturbances,
fatigue, other medications, or comorbidities, treatment
options include pharmacotherapy and (or) psychotherapy
directed at specific cognitive domains or augmentation
strategies to treat residual cognitive symptoms.

Online eTable 1 summarizes the effects of ADs on cognitive
dysfunction in patients with MDD. Most classes of ADs
have been associated with some degree of improvement
in neuropsychological tests, compared with placebo.?**
There are fewer studies comparing the cognitive effects of
different ADs. In a study in older adults with depression
treated for 12 weeks, sertraline was superior to nortriptyline
and placebo in significantly improving verbal learning,
but there were no effects on other neuropsychological
measures.® Some data suggest that SNRIs may have
greater effects on neurocognitive dysfunction than SSRIs.
An 8-week study® comparing duloxetine with placebo in
elderly patients with MDD evaluated a composite outcome
involving a battery of 4 cognitive tests measuring verbal
learning and memory, selective attention, and executive
functioning. Duloxetine was associated with a significantly
greater improvement in the composite cognitive score than
placebo; path analysis showed that this effect was largely
driven by verbal learning and recall.*> In an RCT in adult
patients with MDD, duloxetine was more effective than
escitalopram at improving episodic and working memory at
the end of 24 weeks of acute treatment?* and 24 weeks later,
when patients were unmedicated during a recovery phase.?

There is also some support from small and uncontrolled
studies that bupropion, a putative noradrenaline and
dopamine reuptake inhibitor, can improve some cognitive
measures in patients with depression. Treatment with
bupropion for 12 weeks improved measures of visual
memory and mental processing speed in 20 patients with
MDD.*? A naturalistic study of outpatients with depression
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responding to at least 4 weeks of AD treatment found that
those who received bupropion had similar scores as healthy
subjects on a battery of neurocognitive tests, whereas those
treated with SSRIs or venlafaxine did not.*

Several studies with newer agents have been designed to
include cognitive function as a primary or key secondary
outcome. For example, a study* in older patients with MDD
found that vortioxetine, a multimodal AD that acts as a
serotonin reuptake inhibitor, 5-HT |, agonist, and SHT, and
SHT, antagonist, and duloxetine both had significant effects
on verbal learning and memory, compared with placebo,
but only vortioxetine had significant effects on a test of
processing speed and executive function. Results of a large
clinical trial evaluating the effects of vortioxetine, compared
with placebo, on measures of cognitive dysfunction as a
primary end point in younger adults with MDD, support the
beneficial effects of this agent on objective and subjective
measures of cognitive function.*

Taken together, these results support a modest beneficial
effect of ADs on some cognitive domains in patients with
MDD, with the strongest evidence to date supporting SNRIs
for verbal and visual memory, as well as vortioxetine for
numerous domains. Despite these promising findings, it
should be acknowledged that there is a paucity of large
RCTs with objective cognitive measures as primary end
points, which limits the strength of the conclusions that can
be drawn. Many studies have evaluated cognitive outcomes
before and after treatment rather than comparing them with
placebo, potentially biasing the results by learning effects.
Further, few studies have directly compared the effects
of different ADs on cognitive outcomes. Several studies
have been conducted in samples of older patients with
depression, which may not be generalized to younger adults
and working populations. It is also possible that objective
and subjective cognitive complaints may not be tapping into
a similar substrate, underscoring the need to assess both
objective and patient-reported cognitive outcomes. Finally,
there has not been systematic investigation of AD effects on
both cognitive and psychosocial functioning.

Overall, the effect of ADs on cognitive domains and
functioning still remains an emerging area of investigation.
The nature of the relation between pharmacotherapy and
cognition is likely to be modulated by the type of depression,
the specific pharmacologic agent, and specific cognitive
and functional domains. Therefore, more controlled studies
are required before clinical recommendations can be
established with confidence.

Effects of Psychotherapy on

Cognitive Dysfunction

Psychotherapeutic strategies may be helpful for cognitive
complaints in MDD, but there are surprisingly few
studies of psychotherapy and subjective or objective
cognitive dysfunction. Studies have shown that CBT not
only improves depressive symptoms but also improves
psychosocial functioning in patients with recurrent MDD*';
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it is plausible that this improvement may be mediated
by improved cognition. Conradi et al** randomized
adults who were receiving usual care in the primary care
setting to psychoeducation or psychoeducation plus CBT.
During 2 years of follow-up, the subgroup of patients
with highly recurrent depression (>4 episodes) who
received psychoeducation plus CBT reported cognitive
symptoms (indecisiveness, unclear and slow thinking,
and concentration problems) significantly less of the time
(15%, representing 3.6 months of the time), compared with
the psychoeducation only intervention (47%, representing
11.3 months of the time). Psychotherapy programs that
address cognitive rehabilitation and remediation have been
investigated in schizophrenia® and bipolar depression,*
and may also be effective for neurocognitive symptoms in
MDD.* Modifying the negative memory bias in patients
with MDD may also reduce cognitive vulnerability and
prevent depressive relapse.*® These studies suggest that CBT
and memory-specific therapies hold promise to alleviate
subjective cognitive symptoms and dysfunction in patients
with acute or remitted MDD. Another important question
for further research is whether specific psychotherapies can
address specific cognitive deficits (for example, CBT for
negative cognitive bias and interpersonal psychotherapy for
social cognition deficits).

Managing Residual Cognitive Symptoms
Managing residual cognitive symptoms in treated patients
whose depressive symptoms are improved constitutes
another important clinical challenge, given the associations
between cognition and daily life functioning. For patients
with residual cognitive dysfunction after AD treatment,
cognitive side effects should first be ruled out.? For example,
nortriptyline has been associated with poorer immediate
free recall performance, compared with placebo.*’” ADs with
anticholinergic and sedative properties may have negative
cognitive side effects; these are seen primarily with the
older tricyclic ADs, but have also been reported with
paroxetine and mirtazapine.*® Adverse effects on cognition
are also associated with benzodiazepines and hypnotics,*
which are commonly used in the adjunctive treatment of
MDD. Cognitive side effects may be especially prevalent
and impairing in working patients with depression®® and in
patients with late-life depression who do not respond to AD
treatment.’!

Augmentation strategies may be beneficial to treat
residual cognitive symptoms. Numerous pharmacotherapy
augmentation strategies have shown efficacy in MDD,
including lithium® and atypical APs,® but cognitive
dysfunction has not been specifically examined in these
studies. Moreover, there is evidence that lithium is
associated with adverse cognitive side effects that may
negatively impact psychosocial functioning.** Likewise,
there is evidence to suggest that, in BD, atypical APs
may worsen cognitive performance.**¢ Psychostimulants
may be expected to have positive effects on cognition,
but augmentation studies of osmotic-release oral
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system-methylphenidate’™® and  lisdexamfetamine®*
in MDD have shown inconsistent results on depressive
symptoms and subjective neurocognitive measures,
although the latter were not always measured. A recent meta-
analysis of modafinil augmentation studies in MDD found
only a nonsignificant trend to positive effects on depressive
symptoms, and cognitive measures were not reported.'
Hence there is as yet little evidence to support specific
medications that can address residual neurocognitive and
psychosocial dysfunction in patients with MDD.

Conclusions

The inadequacies in both symptom and functional
outcomes in MDD invite the need for a pivot toward other
dimensions of MDD (for example, cognitive dysfunction)
that are principal mediators of functional impairment. In
keeping with this view, a testable hypothesis would be
that mitigation of cognitive dysfunction in MDD would
improve functional outcomes. While there is evidence that
cognitive dysfunction in MDD may mediate impairments
in psychosocial and work functioning, both during acute
depressive episodes and remission, there is still a need for
more rigorous studies of these relations. There is also some
evidence that current pharmacologic and psychotherapeutic
treatments improve cognitive functioning in MDD, but little
information on their impact on psychosocial functioning
and on residual symptoms. Newer pharmacologic agents
that directly target cognitive dysfunction and cognitive
remediation psychotherapies may help address these unmet
patient needs. Further, there is a need for better screening
and assessment methods to specifically assess subjective
and objective cognitive function in MDD, with the goal of
improving patient outcomes.
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