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Abstract

Objectives: Patients with bipolar disorder (BD) have a wide range of neurocognitive

dysfunction even in euthymic state, leading to impaired psychosocial function and

reducedquality of life.However, theunderstandingon risk factors related toneurocog-

nitive impairment in such group of people is limited. In view of significantly delayed

diagnosis of BD and common use of antidepressants prior to the BD diagnosis, the

study aims to clarify whether systemic antidepressant use in early stage, defined as

from the initial depressive episode to the diagnosis of BD, could impact neurocognitive

function of euthymic bipolar patients.

Methods: It is an observational, cross-sectional, single-blind trial, making a comparison

in neurocognitive function between euthymic bipolar patients who had a depressive

episodeas initial onset andbeingwith andwithout systemic antidepressant treatments

in early stage (n= 62 and 62, respectively); secondary outcomes include the impact of

systemic antidepressant use on global function, quality of life, sleep quality, positive

and negative affect, and peripheral level of neuron-specific enolase.

Discussion:The studywill provide a comprehensive and in-depthunderstanding on the

effect of systemic antidepressant treatments in early stage in such group of patients. It

is expected to better guide the related prevention and treatment work of BDmanage-

ment.

Trial Registration: The study was registered on Clinicaltrials.gov with protocol ID

(TJAH2020-18) and clinicaltrials.gov ID (NCT04564573).
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1 BACKGROUND

Bipolar disorder (BD) is a severe chronic disorder characterized

by depressive episodes and alternating or intertwining manic and

hypomanic episodes, with a lifetime prevalence rate exceeding 1%

worldwide (Clemente et al., 2015). BD can result in a wide range of

neurocognitive dysfunctions, mainly involving attention, verbal learn-

ing, nonverbal memory, and executive functions (Douglas et al., 2018;

Kurtz & Gerraty, 2009). The neurocognitive dysfunctions could occur

in very early stage of illness and persist even in euthymic period (Sole

et al., 2017), which causes severe damage to individual psychosocial

function and significantly increases disease-related burden (Alonso

et al., 2011). Therefore, alleviating neurocognitive dysfunction and

accordingly improving patients’ psychosocial function and quality of

life have become a critical goal of BD management (Grande et al.,

2017). To this end, some clinical studies have attempted to improve

the neurocognitive function of patients with BD pharmacologically

and psychotherapeutically, but the outcomes are far from satisfaction

(Sole et al., 2017). One of the reasons could be that the understanding

on the risk factors related to neurocognitive impairment in such group

of people is limited. Theoretically, a comprehensive and in-depth

understanding of relevant risk factors will help to better guide the

prevention and treatment work of BD.

About 50% of BD initiates its expression in the form of depressive

episode (Drancourt et al., 2013; Tondo et al., 2010), in which only 20%

can get a diagnosis of BDwithin the first year of onset (Hirschfeld et al.,

2003), and the average delay from first episode to diagnosis of BD is

5–10 years (Baldessarini et al., 2007). The main reason for this signif-

icant delay is that a large number of bipolar patients do not experi-

ence any manic/hypomanic symptoms in the early stage, defined as a

term from initial depressive onset to the diagnosis of BD, and the clin-

ical manifestations of bipolar depression are highly similar to unipo-

lar depressive episodes (Drancourt et al., 2013; Tondo et al., 2010).

As a result, patients may receive systemic treatment with antidepres-

sants for a long time because of the misdiagnosis or delayed diagno-

sis. The attitude regarding the effect of antidepressants used in early

stage on neurocognitive function of patients with BD is controver-

sial yet. Empirically, antidepressant treatment could deprave the nat-

ural course of disease and facilitate switching from depressive onset

to episodes of mania, hypomania, or mixed state (Berkol et al., 2019;

Sole et al., 2017; Viktorin et al., 2014), whichmay cause cognitive injury

(Goodwin et al., 2008). For example, BD patients with higher number

of manic and/or hypomanic episodes had a worse performance in Neu-

rocognitive Composite Index (NCI), visual memory, and working mem-

ory (Sánchez-Morla et al., 2019); furthermore, patientswithBD, partic-

ularly those with multiple mood episodes, showed severe dysfunction

in emotional memory than healthy controls (Fijtman et al., 2020). In

addition, the number of manic episodes was positively correlated with

level of 8-hydroxy-2 deoxyguanosine (8-OHdG), a modulator of DNA

methylation, which could be a potential mechanism underlying cogni-

tive dysfunction (Soeiro-de-Souza et al., 2013). Consistently, studies

have shown that antidepressant agents per se undermined the neu-

rocognitive function of the elderly and increased the incidence of mild

cognitive impairment or dementia (Leng et al., 2018; Moraros et al.,

2017), whichmay contribute partly to the neurocognitive impairments

in patients with BD. However, it is arguable to expand the view based

on the evidence from bipolar depression to depressive episode prior

to any mania/hypomania emergence. Furthermore, it has been illus-

trated that antidepressant treatment can improve cognitive perfor-

mance (Brendel et al., 2018; Tunc-Ozcan et al., 2019), although the evi-

dence did not derive from studies focusing on bipolar patients specifi-

cally. In view of the high incidence of delayed diagnosis or misdiagnosis

of BD (Tondo et al., 2010), the use of antidepressants in the early stage

is quite common and extensive. Therefore, a further understanding in

the relationship between antidepressant used in the early stage and

neurocognitive function of bipolar patients has significantly scientific

and clinical significance.

The current study attempts to clarify this question by making com-

parisons in neurocognitive function between bipolar patients who had

a depressive episode as initial onset and being with and without sys-

temic antidepressant treatment (received adequate dosage of antide-

pressants for 6 weeks at least) in early stage. Furthermore, the social

functions andquality of lifewill also be investigatedbecauseboth items

are highly associated with cognitive functions and are indicative for

functional rehabilitation. Apart from those, wewill also study the influ-

ence of antidepressants used in early stage on impulsiveness, quality

of sleep, and positive and negative affect. Lastly, peripheral neuron-

specific enolase (NSE) will be evaluated. NSE, a cell-specific isoenzyme

of glycolytic enolase, is known as a sensitive marker of neuronal dam-

age (Isgrò et al., 2015). It has been showed that high level of serum

NSE was related to mild cognitive dysfunction in patients with dia-

betic retinopathy (Yu et al., 2020) and that serum NSE levels of BD

patientswere significantly different fromhealthy controls (Akcan et al.,

2018). In this regard, it is expected to examine the potential association

between serumNSE level and cognitive functionofBDpatients. Finally,

although it is mainly an explorative investigation and is informative

for clinical practice regardless of outcomes, we expect that systemic

antidepressant treatments in early stage could negatively affect the

neurocognitive function, social functions, and quality of life of patients

with BD.

2 METHODS/DESIGN

2.1 Study design

This is a cross-sectional study focusing on euthymic bipolar patients

whohadadepressive episode as initial onset. Participantsweredivided

into two groups according to whether they had received systemic

antidepressant treatment in the early stage: systemic antidepressant

treatment (AT) group versus no systemic antidepressant treatment

(NT) group.
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2.2 Setting

All procedures will be performed in Tianjin Anding Hospital.

2.3 Population

This studywill consist of a sample of 124patientswithBD (ATgroup vs.

NT group: 62 vs. 62) recruited from outpatient and inpatient depart-

ments of Tianjin Anding Hospital.

2.4 Inclusion criteria

Patient’s inclusion criteria are as follows: (1) diagnosisof BD accord-

ing to the Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition (DSM-IV-TR) with Structured Clinical Interview for

DSM-IV (SCID); current state of euthymia is defined by both scores

of Montgomery–Åsberg Depression Scale (MADRS) and Young Manic

Rating Scale (YMRS)<7 (Cullen et al., 2016), lasting for 4weeks at least

before recruitment; (2) initiated with a depressive episode diagnosed

with theMINI-InternationalNeuropsychiatric Interview (MINI); (3) age

between18and50years; (4) participants complywith all proceduresof

study; and (5) participants must sign informed consent.

2.5 Exclusion criteria

Patient’s exclusion criteria are as follows: (1) history of psychotic symp-

toms; (2) comorbidity of attention deficit and hyperactivity disorder;

(3) neurological trauma or neurological diseases that could cause cog-

nition injury; (4) history of substance dependence/abuse; (5) received

modified electroconvulsive therapy in the past 12 months; (6) severe

physical disease affecting cognitive function or increasing periph-

eral NSE; (7) recent drug use that affects cognition, such as tricyclic

antidepressants, anticholinergic drugs, amphetamines, and so forth, (8)

IQ< 70; and (9) use of benzodiazepines 4 h before scale evaluation.

2.6 Sample size calculation

There are no data available on effect size and standard deviations spe-

cific for cognitive function of targeted patients, therefore power calcu-

lation remains speculative. For the value of δ, we assume that it should

come out between 0.25 and 0.5, and we set it as 0.3. With formula

n1 = n2 = 2 × [(tα/2 + tβ/2) S/δ]2, setting α at 0.05 and β at 0.20 in a two-
tailed independent t-test indicated that a minimum of 62 patients per

group is needed (totally 124 participants).

2.7 Study endpoint

Main studyendpoints includeneurocognitive functioning,which canbe

assessed by:

1. Subjective cognitivemeasures: TheCognitiveComplaints inBipolar

Disorder Rating Assessment (COBRA) (Rosa et al., 2013).

2. Objective cognitive measures: The Stroop Color and Word Test

(SCWT) (Golden, 1978), the categorical verbal fluency test (CVFT)

(animal naming) (Chen et al., 2000), Chinese Auditory Verbal Learn-

ing Test (C-AVLT) (Lee et al., 2002), and the Trail Making Test Part

B (TMT-B) (Lu & Bigler, 2000); the Digital Span Forward and Back-

ward subtest (DSFB) and the Digit Symbol Coding subtest (DSC) of

theWechsler Adult Intelligence Scale-Revised by China (WAIS-RC)

(Gong, 1982) and Trail Making Test Part A (TMT-A) (Lezak et al.,

2004); and the Visual Reproduction subtest (VRP) and the Visual

Recognition subtest (VRC) of theWechsler Memory Scale-Revised

(WMS-R) (Gong, 1987).

Secondary study endpoints are as follows: Global Assessment

Function (GAF), Methods Checklist on Quality of Life issued by

World Health Organization-Brief version (WHOQOL-BRIEF), Pitts-

burgh Sleep Quality Index (PSQI), Positive and Negative Affect Scale

(PANAS), and neuron-specific enolase (NSE).

2.8 Duration

Information collection and scale rating for each patient will be finished

within 180 min, and the whole enrollment work is expected to be fin-

ished in 12months.

2.9 Additional study parameters

The information on age, sex, nation, family history of psychiatric dis-

order, age of onset, time of BD diagnosis, education level, use of mood

stabilizer in early stage, number of depressive andmanic episodes, his-

tory of euthymia (yes/no), and premorbid adjustment abilitywill be col-

lected.

2.10 Blinding and study group allocation

Subjects will be divided into AT orNT group according towhether they

had a history of receiving systemic antidepressant treatment in early

stage. The screening process will be finished by two senior psychia-

trists, and then the following rating works will be handed over to other

investigators,which couldkeep the latter investigatorsblind to the sub-

jects’ group assignments.

2.11 Study procedures

Subjects will not be engaged with any interventions in this study. Two

senior psychiatrists are in attendance of screening the patients along

the inclusion/exclusion criteria, and then all patients who meet both

criteria and arewilling to participate in this studywill sign the informed
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F IGURE 1 Study flowchart
AT, systemic antidepressant treatment; GAF, Global Assessment
Function; NSE, neuron-specific enolase; NT, no systemic
antidepressant treatment; PANAS, Positive andNegative Affect Scale;
PAS, premorbid adjustment scale; PSQI, Pittsburgh SleepQuality
Index;WHOQOL-BRIEF,Methods Checklist onQuality of Life issued
byWorld Health Organization-Brief version.

consent before enrollment. Especially, all patientswill be screenedwith

HypomaniaCheck List-32 items (HCL-32) to detect the potential hypo-

manic symptoms in early stage. The participants will be divided into

AT or NT group according to their history of systemic antidepressant

treatment in early stage, which is done by the two senior psychiatrists.

Then the senior psychiatrists will also collect additional study param-

eters, including age, sex, nation, age of onset, and score of Premor-

bid Adjustment Scale (PAS). Furthermore, the information about his-

tory of treatments and diagnosis will be further confirmed with med-

ical documentary and patients’ guardians. Afterward, other investiga-

tors will finish the rating work of the remaining scales. The whole pro-

cedure should be donewithin 180min. Finally, 10ml of venous blood is

adopted for measuring NSE (see Figure 1).

2.12 Scale assessments

COBRA will be used to assess subjective cognitive function, includ-

ing verbal learning and memory, working memory, processing speed,

executive functions, attention/concentration, andmental tracking. The

summed scores of each item yield a total COBRA score, which is nega-

tively correlated with subjective cognitive impairments.

SCWT, CVFT, and TMT-B will be used to assess executive function,

with higher scores indicating worse cognitive functioning.

DSFB, DSC ofWAIS-RC, and TMT-Awill be used to assess attention

and processing speed. Higher scores for TMT-A represent worse cog-

nitive performance, and higher scores for DSFB and DSC of WAIS-RS

indicate better cognitive functioning.

VRP and VRC of WMS-R will be used to assess visual memory, with

higher scores indicating better cognitive functioning.

C-AVLT will be used to measure verbal learning and memory

domain. Thehigher number ofword recall is associatedwith better ver-

bal memory.

WHOQOL-BRIEFwill be used to assess the quality of life for the last

2 weeks prior to the assessment. It measures perceived quality of life

for the domains of psychological health, physical health, social relation-

ships, and environment as well as satisfaction with general health.

PSQI will be used to evaluate the quality of sleep for the last month,

with a summed score ranging from0 to 21, and a higher score indicates

a worse sleeping quality.

PANAS will be used to detect the change in positive and negative

affect. It is a self-report instrumentmeasuring the affective component

of subjective well-being, in which a higher score for each item refers to

a higher degree for positive or negative affect.

MADRSwill be used to assess the severity of depressive symptoms.

The scale score ranges from 0 to 60, with a cutoff of 12 for depressive

state.

YMRS will be used to assess the severity of manic symptoms. It

includes 11 items, with a score not less than 6 indicating amanic state.

PAS will be used to evaluate the premorbid adjustment ability (Shi

et al., 2013). PAS was designed for quantifying premorbid status in

patients with schizophrenia originally, and now it has also been used in

other field such as the study of mood disorders, coming to be regarded

as a gold standard of retrospective assessment instrument.

MINIwill be used to diagnose the initial episode of depressive disor-

der retrospectively.

HCL-32will be used to detect the potential hypomanic symptoms in

early stage. It contains 32 items with “yes” and “no” options. When 14

items out of 32 items are “yes,” it indicates a hypomanic ormanic state.

GAF will be used to assess patients’ functions psychologically,

socially, and professionally. It is rated on a scale of nine levels, with

higher level referring to better functions.

2.13 Biomarker

Peripheral NSE will be used to test the potential injury of neuron. Ten

milliliters of venous blood are adopted from each participant into an

anticoagulant-free vacuum tube. The blood will be immediately cen-

trifuged at 4000 × g for 10 min, and serum is kept frozen at −80◦C

until analysis.NSE levels aremeasuredwithelectrochemiluminescence

assay, using a commercial kit conforming to the manufacturer instruc-

tions (RocheDiagnostics,Mannheim, Germany) and datawill be shown

in ng/ml.

2.14 Data management

Data will be entered into OpenClinica online with range check. The

academic board of Tianjin Anding Hospital will in charge of overseeing

the trial including data monitoring, endpoint adjudication, and project

implementation, which will be independent from investigators and the

sponsor.
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2.15 Medication use

None.

2.16 Side effects

None.

2.17 Safety reporting: Adverse events/serious
adverse events

It is a cross-sectional study without any interventions, and all assess-

mentswill occur during euthymic state. So, there is no need for AE/SAE

monitoring based on the design of the study.

2.18 Withdrawal of subjects

Subjects can quit the study at any time for any considerations without

any consequences. The investigator can decide to withdraw subjects

from the trial if the subjects are not compliant with the study proce-

dures or any conditions emerge that violate the inclusion/exclusion cri-

teria during processing. Allwithdrawalswill be excluded from the study

and new participants will be recruited.

2.19 Statistical analysis

The data obtained from questionnaires and basic information are

expressed in “mean ± standard deviation” in the case of normal dis-

tributions and in median and quartile in the case of nonnormal distri-

butions. The comparisons in scores of each scale between two groups

will be made by Covariance Analysis; the Chi Square and Analysis of

Variance (ANOVA) test will be used to test the consistency of match

between groups for factors such as age, sex, MADRS scores, YMRS

scores, PAS scores, use of mood stabilizers, age of onset, number of

attacks, and so forth, and the factors with significantly different distri-

butions between two groups will be used as covariates. Furthermore,

the two groups of patients will be combined as a whole and then Mul-

tiple Linear Regression equations will be used to analyze the linear

relationship betweeneach factor andneurocognitive function. The test

level is α= 0.05.

3 DISCUSSION

Regarding the critical role of cognitive impairment in psychosocial

disability and poorer quality of life, improving cognitive function

has become a crucial goal in the management of BD patients. In this

regard, increasing amount of research examining pharmacological and

psychotherapeutic treatments was performed during the past decade

(Alda et al., 2017; Solé et al., 2015). The research outcomes are incon-

sistent and no therapeutic intervention with sufficient efficacy is well-

established for improving cognitive dysfunction of BD yet (Miskowiak

et al., 2016), although some of psychotherapeutic treatments or drugs

appear as promising candidates. Many factors contributed to the dis-

crepant outcomes such as poor randomization procedure, age of onset,

number of depressive and manic episodes, severity of symptoms, and

medications used specifically. In view of significantly delayed diagnosis

of BD and common use of antidepressants in early stage, the effect of

antidepressant agents on cognitive function has attracted increasing

attention. But the data are still relatively rare, and the evidence is

controversial. For example, a meta-analysis estimated the relationship

between antidepressant use and cognitive impairment and found

that the odds of cognitive impairment were positively associated with

antidepressant use in participantswith an average age equal to ormore

than 65 years (odds ratio [OR]= 1.65), whereas thosewith participants

aged less than 65 revealed an even stronger association (OR = 3.25)

(Moraros et al., 2017); and also the study by Leng and colleagues

illustrated that users of selective serotonin reuptake inhibitors and

trazodone were as more as two to three times to develop dementia

compared with the nonusers 5 years later, although the use of tricyclic

antidepressants or other antidepressantswas not involved in cognitive

impairment (Leng et al., 2018). The evidence above suggests that

antidepressant use could be a contributor for cognitive impairment of

patients withmood disorder. Importantly, it is believed empirically that

antidepressant treatment could deprave the natural course of BD and

switch from depressive episode to episode of mania, hypomania, or

mixed state (Viktorin et al., 2014), which may undermine the cognitive

performance of bipolar patients (Goodwin et al., 2008). For instance,

it was found that the higher number of manic and/or hypomanic

episodes was negatively correlated with the cognitive performance of

euthymic BD patients (n = 99) such as NCI, visual memory, and work-

ing memory in a 5-year follow-up longitudinal study (Sánchez-Morla

et al., 2019); furthermore, BD patients (n = 33), especially those with

multiple mood episodes including mania, hypomania, and/or mixed

state, showed severe impairments in emotional memory than healthy

controls (n = 20) (Fijtman et al., 2020). Considering the significantly

delayed diagnosis of BD and common use of antidepressants in clinical

practice, such potential scathing effects should gather more attention.

In contrast, another meta-analysis suggested that antidepressants

played a significant positive role in promoting psychomotor speed and

delayed recall, with no significant difference between diverse types

of antidepressants (Rosenblat et al., 2015). This is in line with the

evidence from preclinical research that antidepressant agents could

promote executive function and environmental information processing

through integrating newborn neural cells into the hippocampal dentate

gyrus (Tunc-Ozcan et al., 2019). However, these data rarely came from

clinical trial specifically focusing on the use of antidepressants in bipo-

lar patients in early stage. To this end, the current study aims to clarify

this issue by examining the cognitive function between bipolar patients

who initiated with depressive episode and being with and without

systemic antidepressant treatments in early stage. Additionally, the

contemporary management of disease not only requires symptomatic

relief but also pursues functional rehabilitation. Therefore, we will
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also examine the effect of antidepressant treatments in early stage

on global function and quality of life of participants because both

aspects are highly associated with cognitive function. Considering the

potential influence of antidepressant use on progressing of course,

the information on sleep quality and positive and negative affect

will also be collected. Finally, the peripheral level of NSE will be

tested to explore the potential biological mechanism of cognitive

impairment.

To increase the power of this study, we have some considerations

as following. First, we will perform the PASmeasurement to adjust the

potential difference in premorbid function that may confound the cog-

nitive performance of participants. Second, it is required that partici-

pants should have a euthymic state for 4 weeks at least before enroll-

ment because the duration in euthymia is associated with the quality

of life (Pascual-Sánchez et al., 2019), which has been found associated

to cognitive function (Sánchez-Morla et al., 2009). Third, we have two

separate groups of investigators before and after group assignment to

keep the later investigators blind to the assignment and then to avoid

subjective bias on assessment of scales. Lastly, we set the range of age

between18and50years to decrease the influence of aging in cognitive

performance.

3.1 Limitations

There are some limitations of the current study. First, some infor-

mation, such as history of antidepressant treatment and first

manic/hypomanic episode, is mainly derived from patients’ mem-

ory, which may lead to a recall bias. For another, we assume

a systemic antidepressant treatment as a consecutive therapy

with adequate dosage of antidepressants for 6 weeks at least,

but regardless of the antidepressant types and dose differences,

which may obscure the potential effect of specific type or dose of

drug. Finally, there are no data available on standard deviations

and effect size for neurocognitive function of targeted patients,

therefore the putative sample size might increase the risk of type II

error.

4 CONCLUSION

In summary, despite these limitations, the present study is expected to

help us look further into the effect of antidepressant use in early stage

on the cognitive function of patient with BD and may provide clues

for inspecting thepathophysiological association/discrepancybetween

unipolar depression and bipolar depression.
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