
354  |  	﻿�  Bipolar Disorders. 2022;24:354–374.wileyonlinelibrary.com/journal/bdi

DOI: 10.1111/bdi.13193  

R E V I E W

Randomised controlled cognition trials in remitted patients 
with mood disorders published between 2015 and 2021:  
A systematic review by the International Society for Bipolar 
Disorders Targeting Cognition Task Force

Kamilla W. Miskowiak1,2  |   Ida Seeberg1,2 |   Mette B. Jensen1 |   Vicent Balanzá-Martínez3 |   
Caterina del Mar Bonnin4 |   Christopher R. Bowie5  |   Andre F. Carvalho6  |    
Annemieke Dols7  |   Katie Douglas8  |   Peter Gallagher9 |   Gregor Hasler10 |   
Beny Lafer11  |   Kathryn E. Lewandowski12,13  |   Carlos López-Jaramillo14 |   
Anabel Martinez-Aran4 |   Roger S. McIntyre15  |   Richard J. Porter8  |   Scot E. Purdon16 |   
Ayal Schaffer17  |   Paul Stokes18  |   Tomiki Sumiyoshi19  |   Ivan J. Torres20 |    
Tamsyn E. Van Rheenen21,22 |   Lakshmi N. Yatham20 |   Allan H. Young18 |    
Lars V. Kessing1,23  |   Katherine E. Burdick13,24  |   Eduard Vieta4

1Copenhagen Affective Disorder Research Centre (CADIC), Psychiatric Centre Copenhagen, Copenhagen University Hospital, Copenhagen, Denmark
2Department of Psychology, University of Copenhagen, Copenhagen, Denmark
3Teaching Unit of Psychiatry and Psychological Medicine, Department of Medicine, University of Valencia, CIBERSAM, Valencia, Spain
4Clinical Institute of Neuroscience, Hospital Clinic, University of Barcelona, IDIBAPS, CIBERSAM, Barcelona, Spain
5Department of Psychology, Queen’s University, Kingston, Canada
6IMPACT Strategic Research Centre (Innovation in Mental and Physical Health and Clinical Treatment), Deakin University, Geelong, Vic., Australia
7Department of Old Age Psychiatry, GGZ in Geest, Amsterdam UMC, Location VUmc, Amsterdam Neuroscience, Amsterdam Public Health Research Institute, 
Amsterdam, The Netherlands
8Department of Psychological Medicine, University of Otago, Christchurch, New Zealand
9Translational and Clinical Research Institute, Faculty of Medical Sciences, Newcastle University, Newcastle-upon-Tyne, UK
10Psychiatry Research Unit, University of Fribourg, Fribourg, Switzerland
11Bipolar Disorder Research Program, Institute of Psychiatry, Hospital das Clinicas, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brazil
12McLean Hospital, Schizophrenia and Bipolar Disorder Program, Belmont, Massachusetts, USA
13Department of Psychiatry, Harvard Medical School, Boston, Massachusetts, USA
14Research Group in Psychiatry, Department of Psychiatry, Universidad de Antioquia, Medellín, Colombia
15Mood Disorders Psychopharmacology Unit, Brain and Cognition Discovery Foundation, University of Toronto, Toronto, Canada
16Department of Psychiatry, University of Alberta, Edmonton, Canada
17Department of Psychiatry, University of Toronto
18Department of Psychological Medicine, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, UK
19Department of Preventive Intervention for Psychiatric Disorders, National Institute of Mental Health, National Center of Neurology and Psychiatry, Tokyo, Japan
20Department of Psychiatry, University of British Columbia, Vancouver, Canada
21Melbourne Neuropsychiatry Centre, Department of Psychiatry, University of Melbourne, Carlton, Australia
22Centre for Mental Health, Faculty of Health, Arts and Design, Swinburne University, Australia
23Department of Clinical Medicine, University of Copenhagen, Copenhagen, Denmark
24Department of Psychiatry, Brigham and Women’s Hospital, Boston, Massachusetts, USA

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
© 2022 The Authors. Bipolar Disorders published by John Wiley & Sons Ltd.

www.wileyonlinelibrary.com/journal/bdi
mailto:﻿
https://orcid.org/0000-0003-2572-1384
https://orcid.org/0000-0002-1983-8861
https://orcid.org/0000-0002-2500-5671
https://orcid.org/0000-0003-1964-0318
https://orcid.org/0000-0002-5344-2959
https://orcid.org/0000-0002-6132-9999
https://orcid.org/0000-0003-1477-6187
https://orcid.org/0000-0003-4733-2523
https://orcid.org/0000-0002-8695-3966
https://orcid.org/0000-0001-6220-5042
https://orcid.org/0000-0002-2274-8330
https://orcid.org/0000-0001-9629-1671
https://orcid.org/0000-0001-9377-9436
https://orcid.org/0000-0003-4417-4988
https://orcid.org/0000-0002-0548-0053
http://creativecommons.org/licenses/by/4.0/


    |  355MISKOWIAK et al.

1  |  INTRODUC TION

Cognitive impairments in attention, memory and executive func-
tions occur across several neuropsychiatric disorders, including 
bipolar disorder (BD) and major depressive disorder (MDD). The 
profile of the cognitive impairment is similar across these disorders, 
involving non-specific deficits in several domains,1–3 although the 
severity of impairment is greater in BD than in MDD.4 Cognitive 
impairments are not reversed by antipsychotic, antidepressant or 
mood-stabilising treatments but persist during clinical remission in 
a substantial subset of patients5–8 and are further compounded by 
alcohol/drug misuse and medical comorbidites.9–11 This contributes 
to socio-occupational disability,12–15 the largest socio-economic bur-
den of these disorders.16,17 Cognitive impairment is also associated 

with poorer overall treatment response in mood disorders18,19 in-
cluding increased risk of manic relapse in BD.20–22 Given this, tar-
geting cognitive impairment is a pressing treatment priority in mood 
disorders.23,24 Accordingly, the field has undertaken a number of 
treatment trials over the last two decades, which aimed to improve 
cognition in these patients. Notwithstanding these efforts, there are 
still no clinically available pro-cognitive treatments with replicated 
efficacy in remitted patients with BD or MDD.25–28

Two systematic reviews from 2015 of randomised controlled 
trials (RCTs) in BD and MDD, respectively, found promising prelimi-
nary evidence for a series of behavioural, pharmacological and other 
biological interventions.26,27 In BD, cognitive remediation (CR) and 
pharmacological interventions with either mifepristone, galantam-
ine, insulin, erythropoietin (EPO), Withania somnifera or citicoline 
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Abstract
Background: Cognitive impairments are an emerging treatment target in mood disor-
ders, but currently there are no evidence-based pro-cognitive treatments indicated 
for patients in remission. With this systematic review of randomised controlled tri-
als (RCTs), the International Society for Bipolar Disorders (ISBD) Targeting Cognition 
Task force provides an update of the most promising treatments and methodological 
recommendations.
Methods: The review included RCTs of candidate pro-cognitive interventions in fully 
or partially remitted patients with major depressive disorder or bipolar disorder. We 
followed the procedures of the Preferred Reporting Items for Systematic reviews and 
Meta-Analysis (PRISMA) 2020  statement. Searches were conducted on PubMed/
MEDLINE, PsycInfo, EMBASE and Cochrane Library from January 2015, when two 
prior systematic reviews were conducted, until February 2021. Two independent au-
thors reviewed the studies with the Revised Cochrane Collaboration's Risk of Bias 
tool for Randomised trials.
Results: We identified 16 RCTs (N  =  859) investigating cognitive remediation (CR; 
k = 6; N = 311), direct current or repetitive magnetic stimulation (k = 3; N = 127), 
or pharmacological interventions (k  =  7; N  =  421). CR showed most consistent 
cognitive benefits, with two trials showing improvements on primary outcomes. 
Neuromodulatory interventions revealed no clear efficacy. Among pharmacological 
interventions, modafinil and lurasidone showed early positive results. Sources of bias 
included small samples, lack of pre-screening for objective cognitive impairment, no 
primary outcome and no information on allocation sequence masking.
Conclusions: Evidence for pro-cognitive treatments in mood disorders is emerging. 
Recommendations are to increase sample sizes, pre-screen for impairment in targeted 
domain(s), select one primary outcome, aid transfer to real-world functioning, investi-
gate multimodal interventions and include neuroimaging.
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improved either a single or a subset of cognition measures, with 
effects of CR, mifepristone and EPO prevailing after Bonferroni 
correction.26 In MDD, preliminary effects were also observed in re-
sponse to CR and EPO and additionally in trials of vortioxetine and 
transcranial direct current stimulation (tDCS).27 The risk of bias for 
the 41 RCTs included in these two reviews26,27 was rated as high for 
18 (44%), as moderate or unclear for 18 (44%) and low for only five 
(12%) of studies. Further, pseudospecificity (i.e., non-specific cog-
nitive improvement due to treatment-associated decrease in mood 
symptoms) could not be ruled out because a substantial proportion 
of the identified RCTs were conducted in symptomatic patients (86% 
of trials in MDD and 37% in BD). A subsequent systematic review of 
RCTs in BD also concluded that the evidence for pro-cognitive ef-
fects was mixed and uncertain given a scarcity of studies, small sam-
ples and high or unclear risk of bias in most trials.29 More recently, 
a meta-analysis identified seven RCTs of CR or functional remedi-
ation.30 While cognitive gains were reported by most studies, the 
pattern of the improvements was heterogenous and not replicated 
across trials. All RCTs were evaluated as having moderate or high 
risk of bias. Taken together, the evidence for efficacy on cognition of 
behavioural, pharmacological and other biological interventions in 
mood disorders is mixed. Importantly, the reviews identified a series 
of common methodological issues that may have attenuated assay 
sensitivity in the trials.26,27,30

In prior work by the International Society for Bipolar Disorders 
(ISBD) Targeting Cognition Task Force, we examined the possible 
barriers to successful cognition trial outcomes and outlined method-
ological areas where a consensus was not yet established, including 
the need for pre-screening for cognitive impairments, how to define 
efficacy outcomes, how to measure functional implications and how 
to manage mood symptoms and concomitant medications.25 Key 
recommendations from this work encouraged future studies to: (i) 
enrich samples for objectively measured cognitive impairments on 
neuropsychological tests, (ii) select global cognition as the primary 
outcome in general except for cases where there is evidence that a 
treatment is likely to target a specific cognitive domain, (iii) include 
a functional measure as co-primary or key secondary outcome and 
(iv) enrol fully or partially remitted patients to avoid potential pseu-
dospecificity issues due to concomitant mood improvements in re-
sponse to the interventions, and (v) exclude patients with current 
substance or alcohol use disorders, neurological disease or unstable 
medical illness. Additionally, the Task Force suggested (vi) the im-
plementation of neuroimaging assessments when possible and the 
systematic application of multimodal treatment approaches.25

The present systematic review by the ISBD Targeting Cognition 
Task Force is an update of the two previous systematic reviews of 
RCTs conducted in 2015 for BD and MDD, respectively.26,27 Here, 
we focus on evidence from studies in fully or partially remitted pa-
tients to avoid pseudospecificity issues and examine efficacy on the 
trait-related cognitive impairments, in line with the Task Force rec-
ommendations.25 The rationale for including RCTs published after 
January 2015 was to avoid overlap with the previous systematic 
reviews and to examine the most recent evidence and quality of 

the recent trials with the aim to update the Task Force recommen-
dations. Specifically, with the current review, we aim to: (i) provide 
an update and critically evaluate the quality of the evidence from 
RCTs of candidate pro-cognitive treatments across mood disorders 
in patients who are in full or partial remission published between 
January 2015 and February 2021, (ii) provide updated methodolog-
ical recommendations, and (iii) outline the most promising targets 
for pro-cognitive interventions. We did not conduct a quantitative 
meta-analysis of the available evidence because of the discrepan-
cies between types of interventions (including distinct psycholog-
ical and pharmaceutical treatments), study designs (e.g., single- vs. 
double-blind) and treatment schedules (single dose vs. months of 
treatment). Instead, this systematic review focuses on an evaluation 
of research design, methods and outcome criteria in the identified 
RCTs based on the Revised Cochrane Collaboration's Risk of Bias 
tool for Randomised trials (RoB2) and provides a discussion of the 
most promising targets for future research into pro-cognitive inter-
ventions in mood disorders.

2  |  E XPERIMENTAL PROCEDURES

2.1  |  Data sources

This systematic review followed the procedures of the Preferred 
Reporting Items for Systematic Reviews and Meta-analysis 
(PRISMA) 2020 statement.31 A comprehensive systematic comput-
erised search was performed on the PubMed/MEDLINE, PsycInfo, 
EMBASE and Cochrane Library databases from 1st January 2015 
to 28th February 2021. The search profile included four elements 
“Mood disorder”, “Cognition”, “Intervention” and “RCT” with each of 
their combinations and alternative keywords in the respective data-
bases (see Supplementary material for details on the search profile). 
A protocol of the review was registered a priori in the online data-
base, PROSPERO (registration number: CRD-42021222836).

The initial search criteria were defined in accordance with the 
PICO framework (Population, Intervention, Comparison, Outcome). 
The clinical question was: In fully or partially remitted MDD or BD 
patients (population), are there any pharmacological or psychologi-
cal pro-cognitive interventions (interventions) that, when compared 
with either a passive control group (a waitlist condition with treat-
ment as usual; TAU) or an active control group receiving another 
pro-cognitive intervention (comparison), can improve cognitive 
functions (primary or secondary outcome)?

We included only original peer reviewed RCTs that aimed to 
improve objectively measured cognition through psychological, 
behavioural, pharmacological or other biological interventions in 
patients with MDD or BD in full or partial remission. Eligible re-
ports involved (a) adult individuals (age ≥ 18) meeting either ICD or 
DSM diagnostic criteria for MDD or BD I or II (confirmed through a 
validated structured diagnostic interview) who were in full or par-
tial remission at the time of baseline testing, as reflected by either 
Hamilton Depression Rating Scale 17-items (HDRS-17) score ≤16 
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or Montgomery–Asberg Depression Rating Scale (MADRS) <10 
and – for BD samples – Young Mania Rating Scale (YMRS) score 
≤14; (b) RCTs that investigated changes in cognition pre- and post-
intervention, with cognition as either a primary or secondary out-
come; (c) RCTs reporting on primary prospective trial outcomes 
(i.e. not post-hoc analyses of already published articles); (d) peer-
reviewed studies defined both at the journal websites and noted in 
the article with information on when it was received, revised and 
accepted; (e) articles published in English only. We excluded articles 
that: (i) examined samples with several diagnoses unless data for 
MDD or BD were reported separately, (ii) were non-randomised tri-
als or otherwise experimental trials, or (iii) were meeting abstracts, 
meta-analyses, reviews and case reports. No specific criteria were 
applied to the format of the control arms because the RCTs involved 
diverse psychological and biological interventions and with different 
matched control conditions (e.g. placebo, TAU etc.).

2.2  |  Study selection

Two authors (IS and MBJ) independently performed a primary title/
abstract screening for potentially eligible articles and, following this, 
a secondary full-text screening was conducted. A hand-search was 
performed as well by tracking and screening citations in the included 
articles for eligible articles. In all phases, all articles were considered 
in accordance with inclusion/exclusion criteria. No automation tools 
were used in the process. Interrater reliability was measured as per-
centage agreement, calculated as the number of agreements divided 
by the total number of screened articles. Agreement between the two 
authors was high (primary screening: 92%; secondary screening: 
93%). Disagreements were discussed, and a consensus was reached 
in all cases through discussions with another author (KWM). Two 
authors (IS and KWM) extracted the measures of interest and sum-
marised these in Tables  1 and 2. The data items were predefined 
according to the aims of the review and included the following: 
Authors, year of publication, study design, comparison, group, age, 
gender, mood state at entry, neurocognitive outcome measures and 
main findings. The syntheses of the included studies were prede-
fined according to type of intervention, i.e. studies investigating the 
effect of cognitive remediation treatments (Table 1) and studies in-
vestigating the effect of pharmacological or brain stimulation treat-
ments (Table 2).

2.3  |  Risk of bias assessment

The risk of bias within and across the included randomised controlled 
studies was assessed by two authors (IS and KWM) according to the 
Revised Cochrane Collaboration's Risk of Bias tool for Randomised 
trials (RoB2) (https://sites.google.com/site/risko​fbias​tool/welco​me/
rob-2-0-tool/curre​nt-versi​on-of-rob-2). The RoB2 assessment tool 
provided by Cochrane was used independently by the two authors. 
Table 2 displays the RoB2 evaluations of the included RCTs. To find 

any missing information in the included trials, additional searches for 
registered RCTs were performed on clinicaltrials.gov, and a search 
for published study protocols was also performed on relevant search 
engines. The PRISMA 2020 checklist was completed (supplemen-
tary material).

3  |  RESULTS

3.1  |  Study characteristics

The systematic search, together with the additional hand-search, 
identified 2907 articles (after removal of duplicates) that were in-
cluded for title/abstract screening (primary screening). Of these, 
63 were evaluated for eligibility via a full-text reading (second-
ary screening). This resulted in the inclusion of 16 articles that 
met the inclusion criteria (see Figure 1). Tables 1 and 2 display the 
characteristics of the identified RCTs investigating potential pro-
cognitive psychological or biological treatments in patients with 
MDD or BD in full or partial remission (N = 859). Six studies inves-
tigated cognitive remediation (CR) interventions (N  =  311),32–37 
three studies investigated transcranial current or repetitive 
magnetic stimulation (N  =  127)38–40 and seven studies investi-
gated pharmacological treatments (N = 421)41–47 of which three 
received support from the pharmaceutical industry.44,45,47 Five 
(31%) studies employed pre-screening of objective cognitive im-
pairments.34,35,44,46,47 Applied criteria in trials with global cogni-
tion as the primary outcome34,35,46,47 were impairments on either: 
a global cognitive composite score,34,35,46 minimum two cognitive 
tests34,35 or one of two tests.47 In a trial with a single cognitive do-
main (psychomotor speed) as the primary outcome, patients were 
enriched for deficits in that domain.44 Eight studies included ad-
ditional assessments of psychosocial function,32–35,37,44,47,48 three 
studies of functional capacity33,35,37 and six of subjective cogni-
tive difficulties.35,37,43–45,47

3.2  |  Candidate cognitive remediation 
interventions

Six studies examined the effect of CR as an add-on to pharmaco-
therapy in partially remitted MDD or BD patients with samples 
ranging from N = 22–75 (Table 1). Of these, three studies evaluated 
computerised CR interventions.33,36,37 The first study investigated 
the effects of 70  hours of computerised CR (n  =  39) relative to a 
computer control programmes (n  =  33) three times weekly over 
24  weeks in BD33 with global cognition as the primary outcome. 
The treatment adherence was high (96%). The active group showed 
significantly greater improvement with a large effect size than the 
control group in the primary global MCCB cognitive composite out-
come in the absence of changes in subsyndromal mood symptoms. 
A treatment-related improvement of a large effect size was also ob-
served in the MCCB visual memory test, but not the six other tests. 

https://sites.google.com/site/riskofbiastool/welcome/rob-2-0-tool/current-version-of-rob-2
https://sites.google.com/site/riskofbiastool/welcome/rob-2-0-tool/current-version-of-rob-2
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No corresponding improvement of psychosocial function or func-
tional capacity was observed.

The second study assessed the impact of 20 hours of comput-
erised CR over 5 weeks in MDD (n = 11) compared with a com-
puter control programme (n  =  11).36 It was not specified which 
cognition measure was the primary outcome, and psychosocial 
function was not investigated. Ninety-five % of the participants 
completed the study. Computerised CR resulted in significantly 
greater improvement than the control treatment across divided at-
tention and switching, verbal working memory, planning skills and 
verbal memory (on five of 11 measures; effect sizes not provided), 
in the absence of changes in subsyndromal mood symptoms. Of 
these, all but "divided attention" and "switching" prevailed after 
Bonferroni correction.

The third study examined the effects of 20–30 h of comput-
erised metacognition-informed, therapist-led CR over 12 weeks in 
BD (n = 29) compared with TAU (n = 31) on cognitive functions, 
with psychomotor speed (Digit Symbol Substitution Test; DSST) 
specified as the primary outcome.37 The study completion rate 
was 88%. Patients in the CR group showed no greater improve-
ment than the TAU group immediately after treatment in the pri-
mary cognition outcome or in a global cognition composite based 
on tests of verbal learning and memory, working memory and ex-
ecutive functions (for details, see Table  1). However, CR-related 
improvements with moderate effect sizes were seen on tests of 
working memory, IQ and executive function (three of nine cog-
nition measures), which all prevailed at a 3-month follow-up as-
sessment. Subsyndromal symptoms were similar between groups, 
although the CR group had slightly higher subsyndromal depres-
sion symptoms at the 3-month follow-up. The observed cognitive 
improvements would, however, not have survived Bonferroni cor-
rection for multiple comparisons across the nine cognition mea-
sures. Notably, CR improved psychosocial functions and functional 
capacity, and the effects on psychosocial functions prevailed at a 
3-month follow-up.

Three studies involved computerised training combined with 
group-based CR sessions to aid the transfer of acquired skills to daily 
life cognitive challenges.32,34,35 The first study examined the effects 
of 15 sessions of CR conducted over 5 weeks in MDD with three 
weekly sessions in an individualised training format that targeted pa-
tients’ particular deficits (n = 20) or in a generalised training format 
(n = 18) in comparison with TAU (n = 19).34 Improvement of a global 
cognition composite was pre-specified as the primary outcome, 
while attention, processing speed, learning and memory, and exec-
utive functioning were secondary outcomes. Ninety-two percent 
of the participants completed the study. No treatment-related im-
provement of the primary global cognition outcome was observed. 
Regarding the secondary cognition outcomes, the two CR groups 
showed greater improvement than the control group in attention 
with a large effect size, but not in any other cognition measures. CR-
treated patients also showed improved self-reported psychosocial 
functioning in the absence of significant changes in subsyndromal 
mood symptoms.

The second study32 investigated the effects of 12  sessions of 
group-based CR in BD (n = 20) vs. TAU (n = 19) with cognition being 
the secondary outcome (time to relapse was the primary outcome). 
CR improved response times, visual memory and some aspects of 
facial expression recognition, of which the effect on visual memory 
would have survived Bonferroni correction for multiple compari-
sons. No CR-related improvement was observed in functioning or 
subjective cognition, whereas changes in subsyndromal mood symp-
toms were not reported.

The third study examined the effects of group-based action-
based CR (ABCR) conducted in twice weekly sessions over 10 weeks 
(n = 32 BD) compared with 10 weekly unstructured control group 
meetings supervised by a therapist (n = 29 BD). A global cognition 
measure was defined as the primary outcome, executive function 
(One Touch Stocking of Cambridge; OTS) and psychosocial func-
tion as secondary outcomes and additional cognition measures, 
functional capacity and subjective cognitive difficulties as tertiary 
(exploratory) outcomes.35 Ninety-five percent of the participants 
completed the study. No significant treatment-related improvement 
was found on the global cognition outcome. However, the ABCR 
group displayed significantly greater improvement than the control 
group in the secondary executive function outcome with a large ef-
fect size, which prevailed after adjustment for multiple comparisons. 
Additional moderate-to-large ABCR-related improvement was ob-
served on verbal learning and memory, although this did not survive 
adjustment for multiple comparisons across all tertiary outcomes. 
Finally, ABCR-treated patients reported improved subjective cogni-
tive functioning in daily life – but showed no change in psychosocial 
function or functional capacity – compared with the control group. 
The effects occurred in the absence of treatment-related changes in 
mood symptoms.

In summary, all six CR interventions showed promising results; 
one study was positive, as indicated by significant treatment effects 
on the primary (global) cognition outcome33; another study – with 
no pre-specification of which cognition outcome was primary – 
showed improvements in 5 of 11 cognition measures, of which four 
would have survived Bonferroni correction.36 The final four stud-
ies32,34,35,37 found no treatment benefits on the primary cognition 
outcomes but all revealed improvements in multiple secondary and 
tertiary cognition measures. Importantly, participants’ completion 
rates were high (88%–96%) in all studies, but one (65%)32 indicat-
ing good feasibility of CR in general. Three of the CR interventions 
– each of which involved explicit therapist techniques to facilitate 
transfer of cognitive skills to daily life – also improved either subjec-
tive cognitive functioning, psychological functioning or functional 
capacity.34,35,37

3.3  |  Other candidate biological interventions 
involving stimulation of the cortex

Three studies examined the cognitive benefits of transcranial di-
rect current stimulation (tDCS) or repetitive transcranial magnetic 
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stimulation (rTMS) as an add-on to pharmacotherapy in partially re-
mitted MDD or BD patients with sample sizes ranging from n = 33 
to 52 (Table 2).38–40 None of the studies assessed psychosocial func-
tion or subjective cognition. One study investigated the effects of 
15 20-minutes sessions of prefronto-cerebellar tDCS (n = 21) rela-
tive to sham (n = 21) delivered over 3 weeks to patients with BD.38 
No primary cognition measure was defined a priori. All participants 
completed the study. The active tDCS group showed greater im-
provement of executive functioning and visuospatial memory than 
the sham group (i.e., two of five cognition measures; effect sizes not 
reported). However, the effects would not have survived Bonferroni 
adjustment for multiple comparisons. Changes over time in subsyn-
dromal mood symptoms were not reported.

Another study investigated the effects of 10 sessions of bilateral 
dorsolateral prefrontal-cortex anodal tDCS over 2  weeks (n  =  18) 
relative to sham (n = 15) in older age MDD39 (Table 2). Global cog-
nition was defined as the primary outcome and working memory as 
an exploratory outcome. In total, 97% of the participants completed 
the study. No significant effects of tDCS were found on the global 
cognitive composite based on a comprehensive neurocognitive test 
battery (see Table 2) or working memory, and no effects were ob-
served on subsyndromal mood symptoms.

Finally, a study investigated the effects of 10  sessions high-
frequency rTMS over 2 weeks (n = 25) relative to sham (n = 27) in 
BD.40 It was not specified which cognition measure was the primary 
outcome. All the participants completed the study. The rTMS-treated 
patients showed greater improvement than sham-treated patients 
in working memory and speed of processing (two of ten cognition 
measures) with small effect sizes in the absence of changes in mood 
symptoms. However, these effects would not have survived adjust-
ment for multiple comparisons.

Taken together, the studies showed no clear cognitive benefits; 
one tDCS study in MDD was negative, while the two other studies 
in BD (of tDCS and rTMS, respectively) showed selective treatment-
related cognitive improvement that would not have survived 
Bonferroni correction.

3.4  |  Candidate pharmacological interventions

Seven studies examined the potential cognitive benefits of add-on 
pharmacological interventions in partially remitted MDD or BD pa-
tients with samples ranging N = 31–151 (Table 2).41–47 Three included 
assessments of psychosocial function42,44,47 and four of subjective 
cognition.43–45,47 One crossover study in BD patients investigated 
the effects of methylene blue, an inhibitor of nitric oxide synthase 
with putative effects on neuroplasticity, which has also been found 
to improve hypotension. Methylene blue was administered in three 
doses per day for 12 weeks (n = 17) versus placebo (n = 20), with 
cognition measures as secondary outcomes (the primary outcome 
was residual mood symptoms).41 In total, 73% of the participants 
completed the study, with dropouts being primarily due to symptom 
fluctuations and mood episodes during the 6-month long trial period. A
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The study revealed no significant-related cognitive improvements 
after methylene blue versus placebo treatment, despite beneficial 
effects on residual depression and anxiety symptoms (psychosocial 
function not assessed).

The second study investigated the effects of docosahexaenoic 
acid (DHA) supplementation, which is an omega-3 fatty acid, with 
five capsules (1250  mg) DHA per day for 12  weeks (n  =  13) ver-
sus placebo (n = 18) in BD (and in healthy controls).42 No cognition 
measure was defined as the primary outcome, and the attrition rate 
was also not specified. The study revealed no significant cognitive 
or functional improvements in DHA versus placebo-treated patients 
and no associations between cognition and subsyndromal mood 
symptoms.

The third study investigated the acute effects of a single dose 
of modafinil (200 mg) (n = 30) versus placebo (n = 30) in MDD.43 
Eight cognition measures from four computerised cognitive tests 
were defined as primary outcomes, while nine measures were de-
fined as secondary outcomes. All participants completed the study. 
Modafinil-treated patients showed enhanced episodic memory and 
working memory with medium to large effect sizes relative to those 
given placebo but not in other aspects of cognition. These effects 
occurred in the absence of group differences in subsyndromal mood 
symptoms or subjective cognitive change and prevailed after adjust-
ment for multiple comparisons.

The fourth study investigated the effects of 6  weeks of lur-
asidone (n = 15) versus TAU (n = 15) in a randomised, open-label, 

outcome-assessor blind pilot study in BD, type I.47 The primary out-
come was global cognition score based on the International Society 
for Bipolar Disorders Battery for Assessment of Neurocognition 
(ISBD-BANC).49 The study found greater global cognitive improve-
ments in the lurasidone-treated patients than those in TAU with a 
large effect size. There were also significant improvements in sub-
jective cognition but not psychosocial function in the lurasidone 
group compared with TAU. No concurrent change in subsyndromal 
mood symptoms was observed.

The fifth study investigated the effects of 8 weeks of pramipex-
ole (initiated at 0.125 mg/day and increased to 4.5 mg/day; n = 31) 
versus placebo (n = 29) in fully remitted, objectively cognitively im-
paired patients with BD using a randomised, double-blind design. 
No benefits of pramipexole were observed on the primary global 
cognition outcome, the MCCB,46 the secondary outcome, the Iowa 
Gambling Task or exploratory MCCB domain outcomes. No differ-
ences between groups were observed in mood changes over time 
(psychosocial function and subjective cognition were not assessed).

Finally, two studies investigated the effects of vortioxetine. 
One study investigated the effects of 2 weeks of vortioxetine (10–
20 mg/day) (n = 24) versus placebo (n = 24) in MDD (and healthy 
controls) with cognition being a secondary outcome (the primary 
outcome was a neuroimaging-based measure of neuronal activity 
during working memory performance).45 All participants completed 
the study. Vortioxetine improved one measure of attention in MDD 
patients (effect size not reported) but no other aspects of cognition, 

F I G U R E  1  PRISMA 2020 flowchart

Records identified from Databases 
(n =3172)

PubMed (n=1468)
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Records removed before screening:
Duplicate records removed 
(n = 271)
Records marked as ineligible by 
automation tools (n = 0)
Records removed for other 
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and this effect would have not survived correction for multiple 
comparisons. While no effects of vortioxetine were observed on 
clinician-rated depression, vortioxetine-treated patients displayed 
improvement in self-rated depression relative to placebo-treated pa-
tients. No effects of vortioxetine were seen on patients’ subjective 
cognition (psychosocial function not assessed). The other study in-
vestigated the effects of 8 weeks of vortioxetine (10–20 mg/day) as 
add-on to selective serotonin reuptake inhibitors (SSRI) (n = 52) or as 
monotherapy (n = 50) versus continued SSRI monotherapy (n = 49) 
in MDD.44 Psychomotor speed (DSST) was the primary outcome, 
with additional measures of cognition, psychosocial function, func-
tional capacity and subjective cognition being secondary outcomes. 
In total, 99% of the participants completed the study. The findings 
revealed no greater cognitive improvement with vortioxetine as 
add-on to SSRI or as monotherapy compared with the SSRI mono-
therapy on the primary or secondary cognition outcomes – and no 
differential effects on subsyndromal depression symptoms, psycho-
social function, functional capacity or subjective cognition.

Taken together, the pharmacological interventions for cognitive 
impairments showed limited evidence. Two studies of lurasidone 

or modafinil administration indicated cognitive benefits in BD and 
MDD, respectively, while the remaining five studies were negative.

3.5  |  Risk of bias evaluation

Figure 2 displays the risk of bias evaluations of the included RCTs. 
Twelve studies (75%) were evaluated as involving ‘some concerns’ 
(i.e., moderate/unclear risk of bias), one (6%) as having ‘high risk’ of 
bias and three (19%) as having ‘low risk of bias’. A common source 
of bias among the 13 studies for which cognition was the primary 
focus (rather than a secondary outcome), five (38%) had not se-
lected one primary cognition outcome a priori, which introduced a risk 
of selective outcome reporting. Another common source of bias in 
10 studies (62.5%) was a lack of details regarding procedures in place 
to ensure that the allocation sequence was concealed until partici-
pants were enrolled and assigned to interventions, which rendered 
it impossible to evaluate whether randomisation was truly random. 
Another key methodological limitation in 10 (62.5%) of the trials was 
the relatively small samples with N < 60 participants.

F I G U R E  2  Risk of bias evaluations. Studies divided into cognitive remediation (first section), magnetic or direct current stimulation 
(second section) and pharmacological (third section) interventions and sorted alphabetically after the first author in each section

Unique ID D1 D2 D3 D4 D5 Overall

Gomez et al. (2019)

Lewandowski et al. (2017) Low risk

Listunova et al. (2020) Some concerns

Ott et al. (2020) High risk

Semkovska et al. (2017)

Strawbridge et al. (2020) D1 Randomisation process

Bersani et al. (2017) D2 Deviations from the intended interventions

Kumar et al. (2020) D3 Missing outcome data

Yang et al. (2019) D4 Measurement of the outcome

Alda et al. (2017) D5 Selection of the reported result

Ciappolino et al. (2020)

Kaser et al. (2017)

Nierenberg et al. (2019)

Smith et al. (2018)

Yatham et al. (2017)

Van Meter al. (2021)
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4  |  DISCUSSION

This systematic review by the ISBD Targeting Cognition Task Force 
provides an updated overview of intervention trials targeting cognitive 
impairments in fully or partially remitted patients with mood disorders 
published after two previous systematic reviews in 2015 in BD and MDD, 
respectively.26,27 We did not conduct a quantitative meta-analysis of the 
evidence because of the discrepancies between interventions, study 
designs and treatment schedules. In total, 16 RCTs were identified; six 
involved cognitive remediation (CR), three involved direct current or re-
petitive magnetic stimulation (tDCS and rTMS) and seven involved phar-
macological interventions, including methylene blue, DHA, modafinil, 
lurasidone, pramipexole and vortioxetine. The most consistent evidence 
for pro-cognitive effects comes from the CR studies, of which two were 
formally positive, while four showed promising effects on secondary or 
tertiary outcomes. In contrast, the tDCS and rTMS studies showed no 
evidence for efficacy on cognition. Two pharmacological interventions 
with modafinil and lurasidone also showed cognitive benefits. Notably, 
the clinical importance of the cognitive improvement following CR inter-
ventions, lurasidone and modafinil, is unclear because it was often not 
accompanied by any improvement in patients’ overall functioning.

4.1  |  Methodological advancements and 
suggestions

Most studies (81%) were evaluated as having either moderate or 
high risk of bias. In addition to relatively small sample sizes, the com-
mon sources of risk of bias were the absence of information on pro-
cedures in place to ensure that the allocation sequence was masked 
until treatment allocation and lack of pre-selection of one primary 
cognition outcome. In the previous systematic reviews of cognition 
trials in mood disorders published before 2015,26,27 the risk of bias 
was high for 44% of the RCTs. In contrast, the risk of bias was high 
for only one study (6%) in the present review. This indicates an over-
all shift in the field towards stronger methodology. Nevertheless, 
some challenges remain, the most notable relating to small sample 
sizes. Indeed, only six (37.5%) studies had sample sizes of ≥60 pa-
tients, of which three were of CR33,35,37 and three were of pharma-
cological treatments with modafinil, pramipexole and vortioxetine, 
respectively.43,44,46 The large reported effect sizes in the CR stud-
ies for the cognitive improvements on either primary33 or second-
ary35,37 outcomes can thus be considered relatively robust. Further, 
the medium to large effect size for modafinil-induced improvement 
in episodic and working memory43 therefore also seems robust – as 
do the negative findings in the pramipexole and vortioxetine stud-
ies.44,46 In contrast, the remaining 62.5% of trials may have had sub-
optimal statistical power and their predominantly negative findings 
should therefore be considered with caution.

The high frequency of small samples may reflect the early stage of the 
field, limited funding allocated to these mostly investigator-initiated trials 
with no involvement from the pharmaceutical industry (81% of trials) and 
suboptimal infrastructure for recruitment (i.e., single-site vs. multi-site). 

Indeed, the largest study with n = 151 patients was designed and funded 
by Lundbeck and recruited patients from 17 psychiatric sites across five 
EU countries.44 This indicates a need for stronger multi-site collabora-
tions to boost sample sizes in future cognition trials. A good example is 
the national scientific network for mental health research, CIBERSAM, 
that includes 23  clinical, preclinical and translational research groups 
from eight communities in Spain.50 Indeed, this network enabled sev-
eral large-scale studies, including a functional remediation study in BD 
that included 239 patients.51 We therefore encourage national and, if 
possible, international collaborations, to ensure larger-scale cognition 
trials with adequate power.52 Moreover, it would be helpful to have a 
clear regulatory pathway for drug approval in this indication (cognitive 
improvement) in the context of mood disorders. This is only in place in 
some countries, and not for mood disorders but rather for dementia and 
schizophrenia. A better roadmap for marketing authorisation would likely 
stimulate research from pharmaceutical companies in this field.

4.2  |  Cognitive remediation and strategies to 
aid transfer

The goal of CR is to improve functional outcome through training to 
remediate cognitive deficits.53 Consequently, CR involves both direct 
training of cognitive functions and compensatory strategy learning, 
and/or transfer to real-world situations. In particular, transfer is es-
sential to aid patients’ application of trained skills to tackle cogni-
tive challenges in daily life.53 Nevertheless, only one CR study found 
improvement in patients’ psychosocial functioning and functional 
capacity,37 while two studies found improvements in self-reported 
cognition and psychological function, respectively.34,35 This lack of 
robust CR-related improvement of overall functioning is noteworthy 
because it puts into question the clinical impact of the interventions.

There are several possible reasons for the limited transfer effects 
to community functioning. First, patients’ psychosocial impairments 
have multifactorial causes, with cognition being only one determi-
nant.53 Second, the instruments to measure functional changes in pa-
tients tend to index more severe levels of disability, pushing functional 
outcomes closer to ceiling for clinically remitted patients. Third, cogni-
tive function is measured with performance-based neuropsychological 
tests, whereas functioning is often estimated based on clinical inter-
views or self-ratings, which may be influenced by a range of factors, 
including depression symptoms, level of insight, personality and social 
support. In keeping with this, studies have generally found no or only 
small correlations between cognition and functioning in patients with 
mood disorders.54 Finally, as noted by Lewandowski and colleagues,33 
it seems insufficient to merely discuss with patients in CR how strat-
egies can be applied in their daily life. Indeed, computerised training 
games show little resemblance to daily life challenges, such that the 
skills acquired therefore cannot be readily applied to daily life with-
out therapist techniques to facilitate transfer, such as role-plays and 
goal setting.55 Thus, it is pertinent that future CR involve specific and 
explicit implementation of strategies to aid transfer of cognitive im-
provements to daily life functioning. This is in line with meta-analytic 



    |  369MISKOWIAK et al.

evidence from CR trials in schizophrenia spectrum disorders that the 
integration of structured psychosocial rehabilitation with CR improves 
transfer of cognitive gains into real-world settings.56 Future trials in 
mood disorders are thus warranted to investigate whether a combi-
nation of functional remediation or vocational training with CR can 
increase transfer to daily life functioning, or whether CR programmes 
that embed techniques to facilitate transfer within the sessions have 
larger effects on psychosocial function.

4.3  |  Global or selective cognition outcomes?

We previously recommended a global cognitive composite as pri-
mary outcome in cognition trials.25 Six studies (38%) had defined 
global cognition as the primary outcome33–35,39,46,47 (Tables  1 and 
2). This marks a clear progress from RCTs published before 2015, 
for which global cognition was the primary outcome in none of the 
trials in BD26 and in only three (11%) trials in MDD.27 The reason for 
the recommendation is partly that a broad cognitive composite score 
can detect small cumulative treatment effects across several cogni-
tive tests. For example, a large improvement in the MCCB composite 
was observed in the trial by Lewandowski and colleagues despite no 
significant effect on individual MCCB tests, except visual learning.33 
Another reason is that improvement in global (vs. specific) cognition 
measures is more likely to relate to improved functioning. In keeping 
with this, the Food and Drug Administration (FDA) encourages the 
use of the MCCB cognition composite as the primary outcome in 
cognition trials in schizophrenia partly due to its presumed correla-
tion with the functional capacity. Nevertheless, there are situations 
where a specific cognitive domain or test may be preferable as the 
primary outcome, namely when a treatment is believed to target a 
specific aspect of cognition. For example, in CR, executive function is 
often a core component of what is being trained and seems to be the 
domain that is most consistently improved across CR trials.30 Based 
on this evidence as well as the direct influence of executive func-
tions on real-world functioning57 and clinical outcomes,22 this do-
main may thus be optimal as a primary or co-primary outcome in CR 
trials in which training of executive functions is a core component.

4.4  |  Pre-screening for cognitive impairment

Perhaps the most important recommendation in our prior Task 
Force report was to pre-screen trial participants for objective cogni-
tive performance deficits, to avoid enrolment of patients with no 
objective impairments and, hence, limited scope for improvement.25 
This is particularly important for trials in mood disorders because a 
large proportion of these patients present with subjective cognitive 
difficulties without corresponding objective cognitive difficulties. 
However, objective cognitive pre-screening was conducted in only 
five (31%) trials.34,35,44,46,47 We therefore reiterate the importance 
of pre-screening for objective cognitive performance deficits when 
designing a cognitive trial in patients with mood disorders.

Importantly, emerging evidence indicates that greater impairment 
within the targeted cognitive domain is related to greater treatment 
benefits in that domain.35,58,59 As an update of our previous recom-
mendation, we therefore recommend that patients are pre-screened 
(i) for broad cognitive impairments in trials that select a global cogni-
tion composite as the primary outcome or, alternatively, (ii) for specific 
deficits in the domain selected as the primary outcome in studies of 
interventions with a purported specific cognitive target. Notably, effi-
cacy of pro-cognitive interventions on global cognition may be more 
difficult to identify if mixed samples of patients with global and se-
lective impairments, or of patients with only selective impairments, 
are included. The recommendation would be to use a different – or 
a parallel - version of the battery as a screener than the one used as 
the primary outcome. To screen for impairment in a particular domain, 
we recommend the use of several tests (rather than a single measure) 
that tap into this domain. This is because performance on a single test 
would be more prone to random variability associated with, for exam-
ple, subsyndromal symptoms, anxiety or sleep difficulties.

4.5  |  Biological interventions: Preliminary targets

The identified neuromodulation studies provided mixed and pre-
liminary evidence. The rationale for investigating potential pro-
cognitive effects of tDCS and rTMS is their assumed induction of 
neuroplastic changes through adjustment of the strength of synaptic 
transmission60 and evidence for working memory enhancing effects 
in schizophrenia.61 Specifically, tDCS is presumed to enhance ex-
citatory synaptic transmission by stimulating cortical glutamate and 
suppressing gamma-aminobutyric acid transmission and modulating 
monoamine and acetylcholine expression.62 However, their neuro-
biological mechanisms are still unclear and the evidence from the 
identified trials must be considered with caution.

Two43,47 of the seven pharmacological studies showed some cog-
nitive benefits. Acute administration of modafinil improved episodic 
memory and working memory,43 while 6 weeks of lurasidone improved 
global cognition.47 The effects of modafinil were observed with an 
acute administration in a highly controlled setting, which renders it 
unclear whether longer-term modafinil treatment is safe or would in-
duce lasting cognitive improvements. The cognitive benefits are likely 
to result from increased wakefulness due to stimulation of the hista-
mine, noradrenaline, serotonin, dopamine and orexin systems.63 While 
some evidence suggests that modafinil may also have neuroprotective 
effects,63 such effects would only occur on a longer timescale. The 
cognitive improvement after lurasidone treatment47 should also be in-
terpreted with caution because of the small sample size (N = 30) and 
lack of a double-blind, placebo-controlled design. Lurasidone is a full 
antagonist at dopamine D2 and serotonin 5-HT2A and 5-HT7 recep-
tors and a partial agonist at the 5-HT1A receptor,64 which are pur-
ported mechanisms of cognitive benefits for some neuroleptic drugs.65 
While preliminary, the lurasidone-associated cognitive improvement 
thus provides hypothesis-generating evidence for cognitive benefits 
of prolonged modulation of serotonin and dopamine signalling.
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Other promising pharmacological targets identified in previous 
systematic reviews of RCTs in mood disorders26,27 are: (i) the first-
line Alzheimer's medication, galantamine, that inhibits breakdown 
of the enzyme acetylcholinesterase, (ii) the precursor for phospha-
tidylcholine synthesis, citicoline, that reduces cell-membrane break-
down during ischaemia, hypoxia and glutamate-mediated injury, (iii) 
the glucose controlling hormone, insulin, that may attenuate cerebral 
metabolic dysregulation, (iv) the natural herb, Withania somnifera, that 
has putative neuroprotective actions, (v) the corticosteroid receptor 
antagonist, mifepristone, that may counteract brain effects of hyper-
cortisolaemia, and (vi) the multifunctional glycoprotein, EPO, that has 
neuroprotective and neurotrophic effects. In particular, the effects of 
mifepristone and EPO prevailed after Bonferroni correction for multi-
ple comparisons, rendering these particularly promising.26,27

4.6  |  Future directions

Regarding directions for future cognition trials, a next important 
step will be to conduct multimodal interventions investigating the ef-
fects of combined treatments versus placebo/sham/TAU. This could 
be a combination of CR with functional or vocational training to aid 
transfer effects or of CR with pharmacological or other biological in-
terventions that have shown some (even preliminary) cognitive ben-
efits. Such multimodal interventions may, through complementary 
actions, have synergistic effects on neuroplasticity and cognition. 
Another promising strategy is the integration of strategies to improve 
sleep quality, such as therapy that targets sleep/social rhythms or 
chronotherapeutics, in combination with CR, to aid patients’ acqui-
sition and consolidation of trained cognitive skills. Lifestyle-based 
interventions (physical activity/exercise, nutrition/diet) may also – 
either alone or in combination66 – be implemented in a multimodal 
intervention to facilitate neuroplasticity and cognitive functions.67,68 
Indeed, the heightened risk of cardiovascular disease, diabetes and 
dementia in mood disorders69 supports the implementation of such 
lifestyle interventions in such multimodal interventions targeting 
cognition. In keeping with this, the inclusion of physical exercise as 
an integral part of multimodal pro-cognitive interventions70 shows 
promising results in schizophrenia71 and symptomatic MDD.72

Finally, a recommended next step is the implementation of 
neuroimaging to investigate whether candidate pro-cognitive treat-
ments target the aberrant neurocircuitry activity and structural ab-
normalities that underlie cognitive impairments.73,74 This will likely 
reveal neurocircuitry-based biomarkers that may be useful tools in 
treatment development strategies to screen and select among novel 
candidate treatments in small clinical phase 2 trials prior to com-
mencing large-scale costly phase 3 trials.

4.7  |  Limitations

The lack of a quantitative meta-analysis of the effect sizes of treatment-
related cognitive improvements was a limitation. However, this was 

due to the discrepancies between types of interventions, study designs 
and treatment schedules in the trials. Rather, our aim was to update 
and evaluate the quality of the evidence from RCTs and, based on this, 
provide updated methodological recommendations. The restriction of 
our search to RCTs published between 2015 and 2021 prevented a 
more comprehensive overview of the field. Nevertheless, an extension 
of the inclusion dates would have led to duplication of previous find-
ings rather than a focused up-to-date review of the most recent evi-
dence and current methodological challenges. The focus on remitted 
patients may be considered a limitation since head-to-head studies in 
non-remitted patients could also reveal key insights into potential pro-
cognitive treatments. Specifically, if the comparison of two active treat-
ments in acutely depressed MDD patients reveals equal antidepressant 
effects but greater cognitive benefits of one treatment, then this would 
provide promising evidence for pro-cognitive efficacy of this inter-
vention. Such head-to-head trials with cognition as primary endpoint 
might be informative even if conducted with non-remitted patients, 
since pseudospecificity would in this way be controlled by the active 
comparator design,75 as exemplified by vortioxetine trials in sympto-
matic MDD.76 Nevertheless, such designs are not straight forward as 
it is not clear whether superiority or non-inferiority designs, influenc-
ing statistical power and sample sizes, should be preferred in relation 
to the antidepressant and pro-cognitive effects. Limiting the review to 
remitted patients can thus be considered a strength, as this addresses 
treatment-related improvement in the persistent trait-related cognitive 
deficits with a long-lasting negative impact on patients’ functioning.

4.8  |  Conclusions and recommendations

In conclusion, this updated systematic review of RCTs published be-
tween 2015 and 2021 identified 16 RCTs in partially or fully remit-
ted patients with BD or UD. Six studies involved CR, three tDCS or 
rTMS and seven pharmacological interventions, including methylene 
blue, DHA, modafinil lurasidone, pramipexole and vortioxetine. Most 
consistent cognitive improvements were observed with CR, with 
two trials being formally positive and four showing preliminary ef-
fects. In contrast, the tDCS and rTMS studies showed no cognitive 
benefits. Among pharmacological interventions, modafinil and lurasi-
done showed some cognitive benefits. Most studies had moderate 
risk of bias due to several common methodological challenges. As a 
supplement to our previous consensus-based recommendations,25 
we suggest that future cognition trials include: (i) increased sample 
sizes in trials through national and international collaborations when 
possible, (ii) pre-selection of one cognition outcome as primary, (iii) 
pre-screening for cognitive impairments within the targeted domain(s), 
(iv) strategies to aid transfer of cognitive gains to patients’ daily lives, 
(v) adequate reporting of procedures for masking the allocation se-
quence, (vi) multimodal interventions and (vii) neuroimaging or other 
biomarkers to assess neurocircuitry target engagement. See the com-
plete updated Task Force recommendations including our previous 
and newly added recommendations in Table 3. These include also rec-
ommendations regarding how to handle concomitant medication and 
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Quick guide

When should pre- and post-assessments be conducted?
•	 The optimal duration of a particular trial depends on the presumed 

onset of efficacy for the particular intervention based on its 
putative mechanisms

•	 In general, administer biological interventions for 6–12 weeks and 
psychological interventions for 10–21 weeks with pre- and post-
treatment assessments of cognition at baseline and immediately 
after treatment completion. If feasible, perform follow-up 
assessments after 3–6 months

How should ‘pseudospecificity’ be addressed?
•	 Adjust the statistical analysis of cognitive change for symptom 

fluctuation and conduct path analysis

What are the methodological recommendations for specific classes of 
agents?

•	 Monotherapy should only be used if the candidate treatment 
has mood stabilising effects for ethical reasons and to ensure 
generalisability. Use an active comparator drug with mood 
stabilising effects

•	 Cognition trials investigating anti-psychotic, pro-dopaminergic or 
antidepressant drugs with efficacy on depressive symptoms should 
ideally include euthymic patients to rule out pseudospecificity. 
Alternatively, they can include depressed patients in a head-to-head 
adjunctive superiority design with a comparator without pro-cognitive 
effects

•	 Trials investigating anti-inflammatory or neuroprotective drugs with 
limited effects on mood would benefit from expanding the inclusion 
criteria to partial remission in the interest of recruitment feasibility 
and generalisability. Use an adjunctive study design with a placebo 
control

How can we ensure adequate sample sizes and, hence, optimised 
statistical power?

•	 Increase sample sizes through national and international 
collaborations when possible

•	 Improving clarity on the regulatory pathway for drug approval 
for cognitive improvement in the context of mood disorders may 
also attract greater interest – and financial support – from the 
pharmaceutical industry

How should statistical issues around missing data be handled?
•	 Intention-to-treat analyses should be implemented to prevent bias 

caused by dropout
•	 Feasible ways to handle missing data with repeated assessments 

after treatment start are multiple imputation or mixed models

Multimodal interventions particularly promising: why and how?
•	 Multimodal treatments may through synergistic effects produce 

stronger, longer-lasting improvements
•	 The primary goal would be to investigate the effects of multimodal 

treatment versus placebo/sham/TAU
•	 Examples are a combination of CR with: (i) functional/vocational 

training, (ii) biological interventions that have (even preliminary) 
benefits, (iii) strategies to improve sleep quality, or (iv) lifestyle-
based interventions

Neuroimaging assessments in treatment trials: why and how?
•	 If possible, implement neuroimaging assessments (e.g., before 

and after interventions) to investigate whether candidate 
pro-cognitive treatments target the aberrant neurocircuitry 
activity and structural abnormalities that underlie cognitive 
impairments

•	 This will likely reveal neurocircuitry-based biomarkers that may be 
useful tools in treatment development strategies to improve the 
success rates of treatment trials

TA B L E  3  (Continued)

(Continues)

TA B L E  3  Updated methodological recommendations for pro-
cognitive intervention trials in mood disorders by the International 
Society for Bipolar Disorders Targeting Cognition Task Force

Quick guide

How can we enrich trials with cognitively impaired patients?
•	 Pre-screen participants for objective cognitive impairments with a 

brief cognition screening battery
•	 Pre-screen for either (i) broad cognitive impairments in trials for 

which a global cognitive composite is the primary outcome or 
(ii) specific deficits in a particular cognitive domain in studies of 
interventions with a purported specific cognitive target

•	 Use a different cognitive test battery to (or a parallel version of) the 
cognitive test battery implemented as the primary outcome

•	 To screen for impairment in a particular domain, use of several tests 
(rather than a single test) that tap into this domain

What is a feasible threshold for cognitive impairment?
•	 ≥0.5 SD below the normative mean for a cognitive composite based 

on an objective cognition screener or ≥1 SD below the mean on 
≥2 single cognitive tests

•	 If logistically feasible, cognitive impairment may be established with 
reference to general IQ

Which criteria should be used to select trial participants?
•	 Generally, include partially or fully remitted patients in trials where 

cognition is primary outcome to minimise ‘pseudospecificity’ issues
•	 Exclude patients with a history of moderate or severe brain injury, 

neurological disease, current uncontrolled thyroid condition, unstable 
medical illness, current or recent alcohol and substance use disorders, 
intellectual disability, or ECT within the past 6 months

•	 Allow concomitant medications. These should be carefully recorded 
and, if possible, kept stable

•	 In possible, disallow certain medications (e.g., high-dose 
antipsychotics and anticholinergic medications)

•	 Taper benzodiazepines to a maximum dose equivalent to 22.5 mg 
oxazepam/7.5 mg diazepam per day and restrict use of benzodiazepine 
and other hypnotics six hours prior to cognitive testing

•	 Keep serum lithium levels within the therapeutic range

How should efficacy on cognition be assessed?
•	 Pre-select one cognition measure as the primary outcome
•	 In general, the primary outcome should be a broad cognitive 

composite score spanning attention, verbal memory, and executive 
functions. Alternatively, in trials targeting a specific cognitive 
domain, this would ideally be a composite score based on several 
tests (rather than one test) tapping into this domain

•	 Use tests that are broadly equivalent to those included in the ISBD-BANC49

•	 Select key cognitive tests of interest and a functional measure as 
secondary outcomes

What is a ‘clinically relevant’ cognitive improvement?
•	 Since learning effects are almost impossible to eliminate, a ‘clinically 

relevant’ effect on cognition should be estimated with reference to 
the cognitive change in the control group

•	 Given the issue with learning effects (which reduce the difference 
between the active and control groups), small to medium effect 
sizes for treatment effects may be considered clinically meaningful

How should functional implications be evaluated?
•	 The FAST, UPSA-B and VRFCAT are among the best measures to 

date for tracking changes in functional capacity associated with 
cognitive improvement in bipolar disorder

How should we support transfer of cognitive gains to patients’ daily lives?
•	 Combine pro-cognitive interventions (CR or biological treatments) 

with functional remediation or vocational training
•	 Implement techniques to facilitate transfer within the CR 

programmes, such as role-play and goal setting

(Continues)
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specific classes of agents, criteria to select trial participants, how to 
define a ‘clinically relevant’ cognitive improvement, when to conduct 
pre- and post-assessments and how to handle statistical issues around 
missing data. Following these recommendations will likely improve the 
chances of identifying effective pro-cognitive treatments in RCTs and, 
thereby, accelerate the rate at which they can be integrated in the 
clinical management of mood disorders.
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