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INTRODUCTION 

Mood disorders, BD and recurrent unipolar depression 

are among the most common mental health conditions 

worldwide. Research estimates that the international 

lifetime prevalence of BD is 0.8% for type 1 and up to 

2% for type 2, while for major depressive disorder 

(MDD), prevalence rates stand between 6.4%.1 In Chile 

lifetime prevalence for MMD is 9.2 and 2% for any BD.2 

MCI, for instance, is an intermediate stage between the 

expected cognitive decline of normal aging and the more 

serious decline of dementia.3 It is considered a 

transitional-preclinical stage between healthy aging and 

dementia. While not all individuals with mild MCI will 

go on to develop dementia, evidence suggests that those 

with this condition are at a higher risk, with annual 

conversion rates ranging from 8% to 15% per year.4 This 

is why detecting and treating MCI represents a critical 

opportunity for early intervention and potentially 

preventing or delaying the onset of more severe 

neurodegenerative diseases. Dementia, by the other hand, 

is a general term to describe a condition characterized for 

a group cognitive and behavioral symptom, observed in 
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ABSTRACT 

 

Background: Mood disorders [bipolar disorder (BD) and recurrent unipolar depression] are among the most common 

mental health conditions worldwide, and are recognized as significant risk factor for development of mild cognitive 

impairment (MCI) and dementia. Lithium, the gold standard treatment for these mood disorders, has also been 

suggested as a potential neuroprotective agent, even at trace doses. This study aims to evaluate the effect of trace 

doses of lithium in preventing cognitive decline in individuals with mood disorders.  

Methods: This is randomized, double-blind, placebo-controlled trial involving 250 participants aged 55 to 75 years, 

all of whom have mood disorders and are not currently receiving lithium therapy. Participants will be randomized into 

either trace dose lithium (50 mg oral tablets daily) or placebo group, with 125 subjects in each group. All participants 

will continue their usual clinical treatment and will be followed every six month for five years. The primary outcome 

measure will be the incidence of MCI or worsening of pre-existing MCI, defined as change from baseline clinical 

dementia rating scale (CDR) score of 0 to 0.5 (MCI).  

Conclusions: If this research demonstrates that trace doses of lithium can prevent the onset or progression of MCI or 

dementia in patients with mood disorders, it could offer a new therapeutic approach for addressing cognitive decline 

in this high-risk population, with significant public health implications. 

Trial registration: clinicaltrials.gov: NCT06662526. 
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several conditions. Among all causes of dementia, 

Alzheimer disease (AD) is the most common form, 

representing 60-80% of cases.5  

There is a substantial body of evidence showing that 

individuals with affective disorders exhibits a markedly 

higher risk of developing dementia and other 

neurodegenerative conditions, compared to the general 

population. Specifically, the risk estimates for developing 

dementia range from 1.90 to 3.02 for MDD, and 2.36 to 

5.58 for BD.6-11 People suffering affective disorders have 

also a 2.5 times higher risk of developing dementia when 

compared to other medical conditions like osteoarthritis 

of diabetes.8,9 This increased risk is thought to be 

associated with factors such as the chronic nature of BD, 

the impact of mood episodes on cognitive function, and 

the potential shared underlying pathophysiological 

mechanisms between the two conditions.10 Another 

important clinical aspect with this high risk of MCI and 

dementia group is pertained with earlier presentation of 

cases when compared with the general population.12,13 

Lithium evidence as cognitive protector agent 

In recent years, growing body of evidence has suggested 

that lithium may possess neuroprotective properties, 

which could be leveraged to address the pressing 

challenges of dementia, MCI and other 

neurodegenerative disorders like Parkinson disease 

among others.14-18 

Research investigating the underlying mechanisms of 

lithium’s potential neuroprotective effects has revealed a 

broad spectrum of targets. Its neuroprotective properties 

are thought to stem from its ability to modulate several 

critical cellular pathways involved in the pathogenesis of 

neurodegenerative diseases. These include the inhibition 

of the glycogen synthase kinase-3 (GSK-3), enhancement 

of the brain-derived neurotrophic factor (BDNF) activity 

and a range of anti-inflammatory, antioxidant and 

neuroprotective effects.15 Lithium may also promote 

neuronal survival by increasing the levels of the anti-

apoptotic factor Bcl-2, thus mitigating neuronal death, as 

demonstrated in various in vitro and in vivo models of 

neurodegenerative disorders. Additionally, lithium has 

been shown to influence oxidative stress, mitochondrial 

function and neuroinflammation-key factors implicated 

onset and progression of these diseases.19 By targeting 

these multiple interconnected pathways, lithium presents 

a promising therapeutic avenue for the prevention and 

treatment of dementia and other neurodegenerative 

conditions. 

Neuroprotective role of lithium in the prevention of 

dementia in affective disorders 

One of the earliest pieces of evidence suggesting the 

neuroprotective effects of lithium in dementia comes 

from the seminal study by Angst et al. In 2007, after 

following a cohort of patients with mood disorders for 

over twenty years, they found that the prevalence of 

Alzheimer’s disease was significantly lower in elderly 

euthymic patients with BD who were in long-term 

lithium therapy, compared with patients who did not 

receive lithium.20 Another case-control study found that 

the prevalence of Alzheimer's disease was significantly 

lower in elderly euthymic patients with BD who were on 

long-term lithium therapy compared to those who were 

not.21 Recent research also suggests that low-dose lithium 

(ranging from 300 mcgr to 50 mg/day) may offer 

neuroprotective benefits with minimal side effects. This 

low dose is thought to be sufficient to activate 

neuroprotective pathways while minimizing toxicity.22 

Interesting evidence supporting the potential 

neuroprotective effects of low-dose lithium comes from 

the northern Chilean region of Tarapacá. Figueroa et al 

assessed lithium levels in the general population of this 

area, where the concentration of lithium in drinking water 

is among the highest in the world, finding lithium 

concentrations of approximately 0.05 meq/L.23 The 

official dementia prevalence in the region, as reported by 

the Chilean ministry of health, is 4.3%, significantly 

lower than the national average of 8.4 for individuals 

aged 75-79.24 Considering that the standard clinical 

dosage of lithium for mood disorders is 900 mg per day, 

yielding an average serum concentration of 

approximately 0.8 meq/L, the observed serum level of 

0.05 meq/L in the Tarapacá population would correspond 

to an estimated daily dosage of 50 mg per day. This 

finding suggests that the trace dosage of 50 mg per day 

may be sufficient to activate neuroprotective pathways 

while minimizing the risk of toxicity. These effects 

appear analogous to those observed in populations 

exposed to trace lithium levels in this the region. 

Aim of study 

The aim of this research protocol is to examine the 

effectiveness of lithium in prevention of MCI in patients 

with the high-risk factor of preexisting mood illnesses 

(i.e., unipolar depression or bipolar illness). The primary 

outcome is incidence of newly diagnosed MCI or 

worsening of preexisting MCI. Furthermore, by 

exploratory analyses, to evaluate clinical predictors of 

good lithium response in this sample. These analyses will 

also assess lithium effects on suicide, mortality, quality of 

life, functional impairment, and overall medical 

morbidity. 

It is expected that patients with mood conditions exposed 

to trace lithium dosage will have a smaller incidence of 

MCI or less worsening of preexisting MCI compared 

with patients receiving placebo. Specifically, we expect 

that a) trace dosage of lithium (50 mg/day) will be 

efficacious in preventing newly diagnosed MCI or 

worsening in existing MCI, in patients with mood 

conditions compared with patients receiving placebo, b) 

there will not be a differential rate of adverse events 

related to trace lithium dosage compared with placebo 
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and that c) there will be clinical features that may predict 

the lithium response in the active arm.  

METHODS 

Eligible subjects will be invited to participate in the study 

as part of their primary care psychiatry. In case of 

interest, they will be contacted by one of the study's 

researchers to confirm that the eligibility criteria are met. 

Those subjects who meet the inclusion criteria and do not 

meet the exclusion criteria at baseline assessment will be 

included in the trial. After giving consent, subjects will 

be invited to undergo the baseline assessment. 

All participants will receive their usual clinical medical 

treatment during the time the study is conducted. All 

psychotropic medications will be allowed to be given per 

standard of care except lithium. The study defined 

randomization to lithium or placebo arms as adjuncts to 

other medications.  

Inclusion criteria 

Eligible participants will be adults of aged 55 to 70 years 

of either sex. Subjects must have DSM-5 diagnosis of 

MDD or BD (types I or II), current or lifetime. Prior to 

participation in this study, each subject must sign an 

informed consent. 

Exclusion criteria 

Subjects with current mood treatment with lithium, 

alcohol dependency within the past month, current 

serious unstable medical conditions or history of medical 

illness that would contraindicate a trial of lithium, current 

or past severe kidney disease or baseline creatinine >1.5 

mg/dl, active suicidal ideation with plan and intent 

(Columbia suicide severity rating scale screen version -C-

SSRS screen->3 points), current or past severe thyroid 

disease or baseline TSH >5.0 uUI/dl and current 

diagnosis of dementia of any kind were excluded. 

Assessments 

In both groups, the assessments will be carried out at the 

baseline and subsequently every six months over the next 

four years by blind researchers. Research study 

investigators will base this diagnosis on interviews with 

the patient, caregivers, clinicians, and/or chart 

assessments.    

Study outcomes 

Primary outcome: incidence of MCI 

Incidence of MCI on a yearly basis from year one until 

the end of the study (year five). This primary outcome 

will be defined as change from patients initially with a 

CDR score of 0 to 0.5 (MCI), or a change from baseline 

CDR score of 0.5 to 1. The CDR is a numerical scale 

used to quantify the severity of symptoms of dementia. It 

is used for assessing six cognitive and functional 

domains: memory, orientation, judgment and problem 

solving, community affairs, home and hobbies, and 

personal care. The CDR scale helps in categorizing the 

stages of dementia from no dementia (CDR 0) to severe 

dementia (CDR 3), providing a standardized measure for 

the severity of dementia.25 The primary analysis will 

employ a Cox regression model to analyze the time to 

first clinical diagnosis of MCI. 

Secondary outcome: clinical predictors of lithium 

response 

Sheehan disability scale (SDS): is a self-administered 

psychological assessment tool that measures functional 

impairment in three inter-related domains: work/school, 

social, and family life.26  

Columbia suicide severity rating scale (C-SSRS): A tool 

used for the assessment of suicidal ideation and behavior. 

It is designed to evaluate the severity of suicidal ideation 

and the presence of suicidal behavior in individuals.27 

Patient health questionnaire-9 (PHQ-9): A widely used 

nine-item self-administered instrument for screening, 

diagnosing, monitoring and measuring the severity of 

depression.28 It was validated in Chile.29  

Altman self-rating mania scale (ASMS): Self-report 

questionnaire used to assess the presence and severity of 

mania symptoms. It is commonly used in both clinical 

and research settings to monitor manic episodes in 

individuals with mood disorders.30  

Shahin mixed depression scale (SMDS): This instrument 

is specifically designed to measure non-DSM mixed 

features in depression. It was developed to address gaps 

in the traditional DSM-5 criteria, which may not fully 

capture the spectrum of mixed symptoms in depressive 

disorders.31  

Beck anxiety inventory (BAI): This is a self-report 

assessment tool designed to evaluate the presence and 

severity of anxiety symptoms such as nervousness, 

trembling, fear, and physical symptoms. It is widely used 

because of its robustness and validity in measuring 

anxiety.32  

Montreal cognitive assessment (MoCA): Clinical 

screening instrument designed to detect MCIs. It is 

primarily used to evaluate memory, orientation, 

concentration, and executive functions among other 

cognitive abilities.33 It has been validated in Chile.34  

INECO frontal screening scale (IFS): A 

neuropsychological test specifically designed to assess 

various frontal lobe functions including abstraction, 

mental flexibility, motor programming, working memory, 

and inhibitory control. The IFS is particularly useful for 
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detecting early signs of executive dysfunction in 

neurological diseases such as frontotemporal dementia 

and Alzheimer's disease.35 It has been validated in 

Chile.36  

Free and cued selective reminding test (FCSRT): This is 

an episodic memory test. It has a good discriminative 

ability to predict the development of Alzheimer's disease 

up to 5 years before its clinical onset among elderly 

subjects. Additionally, this test is minimally influenced 

by schooling factors, making it an ideal tool to detect 

Alzheimer's disease in individuals with low literacy 

levels.37  

EuroQol EQ-5D: This is a standardized five questions 

instrument for measuring an individual's self-reported 

health status. It encompasses five dimensions: mobility, 

self-care, usual activities, pain/discomfort, and 

anxiety/depression.38  

MINI-international neuropsychiatric interview: A brief 

structured diagnostic psychiatric interview for DSM-IV 

and ICD-10 psychiatric disorders. It will be used for the 

diagnosis of: 1. Alcohol dependency 2. Abuse of 

psychoactive substances 3. BD 4. MDDs.39 

Data analysis 

The primary analysis (by full intention-to-treat) will be a 

survival analysis of time to either detection of MCI or 

worsening of MCI as defined for the primary outcome 

during the scheduled treatment period of patients 

allocated to lithium versus placebo. Time to first event 

(newly diagnosed MCI or worsening of an already 

existing one) during the scheduled follow-up will be 

compared between the two groups. Follow-up time will 

be censored at the last available assessment in patients 

who will be lost to follow-up without having an event. 

Time from randomization to event will be summarized by 

Kaplan-Meier curves, and compared with the log rank 

test. Hazard ratios (HRs) with 95% CIs will be calculated 

with Cox’s regression to estimate size of the treatment 

effect. The proportional hazards assumption will be tested 

formally with analysis of Schoenfeld residuals. All 

analyses will be performed with STATA. 

Randomization 

Participants will be randomized into one of two arms, a 

trace dose lithium or placebo, each group consisting of 

125 subjects. Block randomization will be stratified by 

diagnosis (bipolar vs MDD), gender, decade of age, and 

presence or absence of any baseline cognitive impairment 

(defined clinically as the presence of executive 

dysfunction, attentional impairments, and/or poor 

working or short-term memory). Equipoise 

randomization, as has been implemented in other RCTs, 

will be used to minimize risks by allowing subjects 

and/or clinicians to exclude one of the two treatment 

arms if past clinical history and/or patient preferences 

indicate an undue risk for side effects in one of the arms.  

Sample size and power 

We plan to enroll a total of 250 participants in the study. 

Based on the effect size and variability observed in our 

pilot clinical data, we estimate that this sample size will 

provide 80% statistical power (α=0.05) to detect 

meaningful differences in outcomes. Angst et al. reported 

an odds ratio (OR) of 0.2 over a 5-year period, beginning 

in the third and fourth decades of life, with absolute rates 

of 22% in patients with mood disorders compared to 5% 

in non-mood disorder controls. The study population had 

a mean age of 68 years.40 Using these findings as a 

reference, we project a HR of 0.7 in our overall sample of 

250 participants. 

DISCUSSION 

Despite significant advances in understanding cognitive 

impairment and dementia over recent decades, we remain 

far from being able to effectively address these conditions 

at the scale and level of care required. With the 

anticipated rise in cognitive decline as a major global 

health challenge, particularly as the aging population 

increases, the need for effective preventative strategies 

has never been more urgent. 

Lithium, a well-established treatment for mood disorders, 

has recently garnered attention for its potential 

neuroprotective effects, given its role in modulating key 

processes involved in neurodegeneration and cognitive 

decline. 

To the best of our knowledge, this study is the first 

randomized controlled trial to investigate the effects of 

low-dose lithium in the prevention of MCI in individuals 

with affective disorders. We hypothesize that trace doses 

of lithium will reduce the incidence of MCI and prevent 

the progression of pre-existing MCI compared to the 

control group. If our study confirms these neuroprotective 

effects, it would provide a promising foundation for 

further research exploring lithium’s potential in broader 

populations, including those with other psychiatric 

conditions, or even in the general population at risk for 

cognitive decline. 

Potential limitations of this study include challenges 

common to long-term clinical trials, such as partial 

adherence to the drug regimen, incomplete follow-up 

visits, or participant dropout due to personal reasons or 

treatment dissatisfaction. These factors may influence the 

study’s findings and will need to be considered in the 

interpretation of results. 

CONCLUSION 

This article presents the protocol for a randomized, 

double-blind, placebo-controlled trial aimed at evaluating 
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the effectiveness of trace doses of lithium in preventing 

the onset of mild cognitive impairment in patients with 

mood disorders, such as unipolar depression or BD. 

While existing evidence suggests that lithium may have 

neuroprotective properties, particularly in reducing the 

risk of cognitive decline, to our knowledge, this is the 

first controlled trial to investigate its effects specifically 

in this high risk population. If this study demonstrate that 

trace doses of lithium can effectively prevent 

neurocognitive impairment, it could open new avenues 

for research and therapeutic strategies, offering 

significant implications for the long-term management of 

mood disorders and their associated risks.  
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