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Error Processing in
Depressive States: A
Translational
Opportunity?

Cognitive deficits are a core feature of
depressive disorders, and have been
linked to impaired daily functioning,
worse clinical outcome, and treatment
resistance. In particular, impairments in
cognitive control (i.e., the ability to
adaptively modulate action and
thoughts based on internal goals and
environmental demands) precede de-
pression onset, persist after remission,
and predict poor antidepressant re-
sponses (Pizzagalli, 2011). Moreover,
among healthy participants, better cog-
nitive control (as probed by an emo-
tional Stroop task) predicted lower
levels of pro-inflammatory cytokines in
response to stress; thus, a better ability
to modulate behavior when challenged
by emotional information was asso-
ciated with reduced inflammatory stress
reactivity (Shields et al, 2016), high-
lighting a pathway by which cognitive
control and immune function may
directly influence one another. These
findings suggest that cognitive control
deficits might constitute markers of
depression vulnerability and thus repre-
sent targets for new treatments. As
recently emphasized, current pharma-
cological, psychological, and psychoso-
matic treatments often fail to ameliorate
cognitive deficits despite improving
mood (National Academies of
Sciences, Engineering, 2015). Accord-
ingly, novel interventions with pro-

cognitive effects may offer an innovative
strategy to more effectively treat some
of the most debilitating—yet often
overlooked—symptoms of depression.
Challenges in developing treatments

that target cognitive function are
compounded by the use of different
approaches in preclinical and clinical
studies of depression, which unsur-
prisingly yields poor translation. Pre-
clinical assays frequently involve end
points such as time spent struggling in
response to stress or latency to eat a
novel food, neither of which matches
the reality of the human condition or
tap into high-level cognitive function.
Clinically, cognitive control deficits
often emerge when probing error
processing. Specifically, individuals
with depression show impaired post-
error behavioral adjustments (i.e., low-
er accuracy immediately following an
incorrect vs correct response)—a pat-
tern associated with disrupted activa-
tion within frontocingulate pathways
implicated in cognitive control
(Pizzagalli, 2011). Building on these
clinical findings, we reported that rats
given corticotropin-releasing factor, a
peptide that causes myriad signs of
stress and depression in humans and
laboratory animals, in an attention task
showed similar reductions in post-
error accuracy. This effect was attenu-
ated by JDTic, a kappa-opioid receptor
antagonist with antidepressant-like
effects (Beard et al, 2015). These
findings indicate that depression-like
impairments in cognitive control can
be recapitulated in rodents and are
sensitive to classes of drugs under
investigation for treating depression,
opening exciting translational avenues.
Emerging evidence indicates that the

same neural markers of cognitive con-
trol can be observed in rodents and
humans, including potentiated post-
error theta oscillations (Laubach et al,
2015) and feedback-related negativity
after unsuccessful trials (Warren et al,
2015), which offer additional opportu-
nities to align end points across species.
These types of objective neurophysiolo-
gical markers could be used to screen
novel compounds, and prioritize those
that normalize behavioral and EEG
markers of cognitive control. Creating

a framework to study homologous end
points in laboratory animals and hu-
mans should offer ways to more quickly
and accurately predict clinical outcomes
in humans, and is consistent with
efforts at NIMH (e.g., ‘Fast-Fail’ trials:
http://www.nimh.nih.gov/research-prio
rities/research-initiatives/fast-fast-fail-
trials.shtml) to hasten the development
of better therapeutics.
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