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Abstract: Despite the lower prevalence of severe mood disorders in the elderly as compared 

to younger adults, late-life depression and bipolar disorder (BD) are more strongly associated 

with negative outcomes related to the presence of medical comorbidities, cognitive deficits, and 

increased suicide risk and overall mortality. The mechanisms that contribute to these associa-

tions are probably multifactorial, involving pathological factors related directly and indirectly 

to the disease itself, ranging from biological to psychosocial factors. Most of the accumulated 

knowledge on the nature of these associations derives from naturalistic and observational studies, 

and controlled data are still scarce. Nonetheless, there has clearly been a recent growth of the 

scientific interest on late-life BD and geriatric depression. In the present study, we review the 

most relevant studies on prevalence, clinical presentation, and cognitive/functional impact 

of mood disorders in elderly. Several clinical–epidemiological studies were dedicated to the 

study of the prevalence of mood disorders in old age in distinct settings; however, fewer stud-

ies investigated the underlying neurobiological findings and treatment specificities in late-life 

depression and BD. In the present study, we further discuss the implications of these findings 

on the management of mood disorders in older adults.
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Introduction
Mood disorders are frequent in old age and their prevalence is increasing with 

population aging.1 Because of its severe consequences, late-life mood disorders may 

be regarded as an important public health problem. Depression and bipolar disorder 

(BD) in the elderly are associated with medical comorbidities and cognitive decline, 

in addition to increased risk of dementia, suicide risk, and overall mortality.2–4 There 

are particularities in the etiology, clinical presentation, and management of mood dis-

orders in older adults. Awareness of these differences and their clinical implications 

are important for the effective treatment of mood disorders in the elderly. Here, we 

present a review of current research on the epidemiology, neurobiology, and treatment 

of late-life mood disorders.

Epidemiology of mood disorders in late life
Mood disorders represent the most common source of psychiatric morbidity in older 

adults, including unipolar (depressive disorder) and bipolar (manic-depressive) 

subtypes, with varying degrees of severity (Table 1). Unipolar depression occurs in 

10%–38% of the elderly population.2,5 Overall, 35.3% of the cases of late-life depres-

sion may be regarded as mild, 51.9% as moderate, and 12.7% as severe.5 Increasing 

age in depressed patients accounts for higher percentages of cases with unfavorable 

clinical course, with higher relapse rates,6 worse treatment response, and incomplete 
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functional recovery.7,8 Furthermore, depression in the 

elderly is a highly under-recognized syndrome (40%–60% 

of cases).9 The prevalence of treatment-resistant depression 

is also common among the elderly, with an estimated rate 

of 26–41/100 person-years.10

The 12-month prevalence rate of BD in patients 65 years 

of age or older is ~0.1%–0.5%.11–13 The highest lifetime 

prevalence rate is 1% among those aged 60 years or older.14 

In spite of this relatively low prevalence of BD among elders 

living in the community, data from clinical settings suggest 

that late-life BD is a frequent diagnosis related to hospital 

admission at specialized services, representing 4%–8% of 

the inpatients at psychogeriatric units.15 Accordingly, a study 

about the patterns of mental health service use in the US 

indicated that up to 17% of the elderly patients presenting 

at emergency facilities had a diagnosis of BD.16 In a clinical 

study assessing elderly patients admitted to hospital care 

due to acute manic episodes, Benedetti et al17 found that 

the mean age of onset of BD in these patients was 49 years. 

Accordingly, Moorhead and Young18 found in a retrospective 

study that the age of onset of BD type I was also 49 years, 

in cases with no family history of the disorder. About half 

of all BD patients experience depression as their first major 

mood episode, and the time-lag until their first manic episode 

is ~15 years.19 In a large case-registry study conducted in 

Australia, Almeida and Fenner20 compared cases of early- and 

late-onset BD in the elderly and concluded that late-onset 

cases represented only 8% of all cases. In this study, earlier 

age of onset was associated with higher prevalence of mixed 

affective episodes. In addition, there seems to be an asso-

ciation between increased age at onset and duration of the 

affective episodes.21 In BD, the risk of suicide is lowest for 

patients aged 35 years or older,22 but the rate of suicide among 

older patients has not been specifically investigated.1

Clinical aspects of mood disorders 
in the elderly
An older adult presenting with symptoms of mania, mixed 

states, or depression requires a careful differential diagnostic 

evaluation to exclude any organic disease and identify any 

potentially treatable medical conditions.23 Laboratory workup 

should include a comprehensive metabolic panel, complete 

blood cell count, thyroid function, toxicology screen, and 

more specialized assessments (as neuroimaging and special-

ized studies – electroencephalogram and lumbar puncture) 

as may be indicated by the history, physical, or neurological 

examination.23

In older adults, depression may present with more sleep 

disturbance, fatigue, psychomotor retardation, and hope-

lessness about the future than younger adults with the same 

condition.24 Other very common presentations in elderly with 

depression are complaints of poor memory and concentration, 

slower cognitive processing speed, and executive dysfunction 

confounding with dementia, called pseudodementia.25 Neu-

rological comorbidities may be associated with depression 

in the elderly, for example, Parkinson’s disease and stroke, 

which may account for differences in the clinical presenta-

tion of symptoms.26 Poststroke depression is frequently 

associated with severe vegetative symptoms.27 Depression in 

Parkinson’s disease is usually milder and with less anhedonia 

than depression in otherwise healthy geriatric patients.26

The clinical differences between early- and late-onset BD 

in the elderly are small and most likely attributable to differ-

ences in the duration of illness.20 Older adults with early-onset 

BD more frequently present with mixed episodes, whereas 

late-onset BD elders display higher levels of premorbid 

psychosocial functional deficit, less severe psychopathology, 

and more cognitive impairment, particularly in psychomotor 

performance and mental flexibility.16,20,28

Neurobiological correlates of 
geriatric depression and BD geriatric 
depression
Growing evidence of neurobiological correlates of depres-

sion in late-life has received special attention from the sci-

entific community, focusing particularly on neuroendocrine 

dysfunctions, neuroimaging, cerebrovascular correlates, 

neurotrophins, and inflammatory mechanisms, in addition 

to the association between major depression and risk of 

dementia, namely Alzheimer’s disease (AD).

Neuroendocrine dysfunctions
Deregulation of the hypothalamic–pituitary–adrenal (HPA) 

axis function is associated with suicidal behavior and 

age-associated alterations in HPA axis and is a predictor 

of suicide risk in late-life depression.29 Genotypes asso-

ciated with increased cortisol secretion and variants of 

angiotensin-converting enzyme gene are the risk factors for 

late-life depression.30

Table 1 Epidemiological aspects of mood disorders in the 
elderly

BD MDD

Prevalence (%) 0.1–0.5 10–38
Female (%) 66 52
Cognitive deficit Yes Yes
Treatment-resistance Yes Yes
Under-recognized (%) – 40

Abbreviations: BD, bipolar disorder; MDD, major depression disorder.
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Neuroimaging
Structural and functional neuroimaging studies in geriatric 

major depression indicate a significant volume loss and 

metabolic changes in frontal cortical–subcortical pathways.31 

A meta-analysis demonstrated the association of late-life 

depression with the reduction of hippocampal volume and 

with a large amount of atrophy in the precuneus, superior 

frontal gyrus, and ventromedial frontal cortex.32 Disordered 

connections affecting brain networks, such as default mode 

network, affective network, salience network, and the cogni-

tive control network, have also been suggested in geriatric 

depression.33 Hyperactivity of the default mode network and 

disorganization of the affective network and other cortical-

limbic connections were recently documented, and such 

abnormalities were rescued back to normal standards upon 

successful antidepressant treatment.34

Cerebrovascular disease
The perforating arteries deliver the blood supply to the 

basal ganglia, a subcortical hub that is highly connected to 

prefrontal structures. When these vessels are damaged, con-

nections from basal ganglia to prefrontal regions and other 

frontal structures are impaired, resulting in increased risk 

of depression and cognitive impairment, namely executive 

dysfunction, slowed mental processing speed, and diminished 

ability of insight.35 According to the “vascular depression” 

hypothesis, white matter lesions disrupting axonal tracts 

in orbital and dorsolateral prefrontal regions, as well as in 

limbic cortical–subcortical pathways, have been associated 

with late-onset major depression; these pathways are criti-

cally involved in emotional regulation and decision-making 

strategies.35 Cerebrovascular disease has been considered as 

a central risk factor for the development of vascular depres-

sion; conversely, executive impairment was associated with 

increased risk of vascular dementia.36 This clinical picture 

has been designated as a depression-executive dysfunction 

syndrome characterized by psychomotor retardation, lack 

of interest, apathy, lack of initiative, impaired processing 

speed, more motivational problems, depressive ideation, 

limited insight, and prominent difficulty to perform daily 

instrumental activities.37

Therefore, disordered frontolimbic and frontostriatal con-

nections may account for many of the clinical manifestations 

of vascular depression.36

Although there is considerable empiric support for the 

validity of a vascular depression subtype, fundamental 

questions remain open, including how the illness is defined, 

how vascular disease and depression influence each other, 

why it is not a progressive disorder, and whether white 

matter hypointensities and global vascular risk factors are 

responsible for poor outcome and poor response to antide-

pressive treatment.37

Reduced neurotrophic support
Given the potential correlates of neurotrophin changes with 

neuropsychiatric disorders, a recent study aimed to deter-

mine the peripheral concentration of nerve growth factor 

in patients with late-onset depression.38 In comparison to 

age- and sex-matched healthy controls, patients with late-

onset depression – both when acutely depressed and also 

after remission through pharmacological treatment – had 

evidence of abnormal regulation of neurotrophic factors 

implicated in neuronal survival. It is yet unclear whether 

changes in peripheral nerve growth factor parallel those that 

occur in the central nervous system. However, it is known 

that peripheral alterations of certain neurotrophins, such as 

brain-derived neurotrophic factor, have been implicated in 

distinct brain dysfunctions, including late-onset depression.39 

Reduced serum brain-derived neurotrophic factor levels may 

contribute to the physiopathology of late-life depression.40

Inflammatory mechanisms
An extensive review indicated that upregulation of proinflam-

matory cytokines in depressed patients may interfere with 

neurotransmission, particularly in certain limbic structures, 

such as the amygdala, hippocampus, and nucleus accumbens, 

with unfavorable impacts on emotional regulation.41 Accord-

ingly, a meta-analysis revealed a compensatory inflamma-

tory response with higher concentrations of tumor necrosis 

factor-α (TNF-α) and interleukin (IL)-6 in patients with 

major depression.42 Taken together, such studies indicate that 

the severity of depression symptoms bears a positive correla-

tion with inflammatory response and an inverse association 

with neurotrophic support.

Other biological mechanisms have been implicated in 

major depression in older adults, such as reduced serum 

concentration of glial cell-line-derived neurotrophic factor,43 

decreased serum levels of adiponectin with potential negative 

impact on cognitive functions,44 increased serum concentra-

tion of soluble TNF receptor 2,45 and higher IL-1β levels.46 

These changes may contribute to proinflammatory state 

related to physiopathology of depression in the elderly.

Cognitive impairment
Cognitive symptoms are irrefutably present in geriatric 

depression; yet, studies have not reached a consensus regard-

ing the pattern of neuropsychological impairment in these 

patients, or whether the observed deficits during an acute 
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depressive episode will remain (and for how long) after 

symptom remission. Nonetheless, cognitive impairment has 

been consistently documented in patients with acute depres-

sive symptoms,47 as well as among those with long-lasting 

depressive disorder.48 In the latter condition, persistent cog-

nitive impairment was documented in the remission phase, 

particularly involving the ability to perform tasks demanding 

visual information search.48 Several longitudinal studies have 

suggested that cognitive changes may persist after remission 

of the depressive episode. With the aim to examine cognition 

and social functioning in remitted depression, a prospective 

study investigated a sample of patients from the general 

population who fulfilled clinical criteria for major depressive 

episode; persistent cognitive impairment was detected after 

3 years of follow-up, in spite of symptomatic remission and 

reestablishment of social functioning.49

Changes in cognition comprise distinct neuropsychological 

domains involving frontal processes, such as executive 

functions, problem solving and planning, mental flexibil-

ity, decision-making ability, and inhibitory control; also, 

selective and sustained attention, working memory, and 

semantic or phonemic verbal fluency have been reported in 

depressed patients.48

Cognitive changes and risk of dementia
Cumulative evidence supports that major depression increases 

the risk of dementia, including AD, particularly when the 

affective symptoms are accompanied by consistent subjec-

tive memory complaints or by actual cognitive impairment. 

Although subjective memory complaints were associated with 

depression in people without dementia,50 approaches to evalu-

ation of these complaints are very general and still devoid 

of precise assessment strategies. Nonetheless, patients with 

concomitant major depression and mild cognitive impairment 

may have impaired performance on instrumental activities of 

the daily living, which are associated with deficits in execu-

tive functions, verbal fluency, episodic memory, sustained 

attention, working memory, and processing speed.51

Chronic depression during the life course increases 

the risk of dementia, and when the disease begins in late 

life, depression may reflect a prodromal stage of dementia, 

including AD.52 Barnes et al52 examined the association 

between depressive symptoms and dementia in a long-term 

longitudinal study of 13,535 individuals. The study included 

individuals who volunteered to this cohort 4 decades earlier 

and were first assessed at the age of 40–45 years. Baseline 

data were retrieved, and participants reassessed at a mean 

age of 81 years, subclassified according to the occurrence of 

depression in the period (no depressive symptoms, depressive 

symptoms in mid-life only, depressive symptoms in late life 

only, or depressive symptoms in mid-life and late life), and 

followed up for an additional period of 6 years. Dementia 

was detected among 20.7% of the patients with no depressive 

symptoms, 23.5% of those with depressive symptoms in mid-

life, and 31.5% of those with depression in late life.52

A single photon emission computed tomography study 

was conducted by Cho et al53 to address brain perfusion 

patterns in patients with depression and cognitive impair-

ment, compared to AD patients and healthy controls. The 

former patients had evidence of reduced cerebral blood 

flow in temporal and parietal regions, in a similar pattern 

as observed among AD patients, whereas cognitively unim-

paired depressed patients displayed a distinct perfusion 

pattern with reduced blood flow in frontal areas.53 Diffusion 

tensor imaging studies further suggest that patients with 

depression tend to display abnormalities in the connectivity 

between cortical-limbic structures (eg, from amygdala to 

dorsolateral prefrontal cortex) with reduced performance 

on executive tasks.54

Depression and AD biomarkers
Molecular imaging studies with positron emission tomogra-

phy (PET) indicating increased amyloid-β (Aβ) deposition 

in the brain of depressed elders reinforced the association 

between major depression and the risk for AD. Using 

18-florbetapir, Chung et al55 showed an association between 

lifetime depression and Aβ accumulation in the frontal cortex 

of patients with amnestic mild cognitive impairment. In a 

longitudinal study with a mean follow-up time of 6.2 years, 

Qiu et al56 analyzed the risk of AD in nondemented depressed 

individuals, addressing plasma concentrations of Aβ and the 

apolipoprotein E genotype; the authors found a positive asso-

ciation between the risk of dementia and plasma Aβ levels, 

especially among those carrying the apoE*4 allele.

Bipolar disorder
Cognitive changes and risk of dementia 
in late-life BD
Older adults with BD display a widespread array of cogni-

tive symptoms, which may be critical during acute phases 

of abnormal mood states but may persist (in a lesser extent) 

through euthymia. Presumably these cognitive changes 

reflect the long-lasting charge from multiple disease-related 

neurobiological mechanisms.57 The most frequently reported 

cognitive deficits are related to executive dysfunction, affect-

ing abstract thinking, mental set-shifting, inhibitory control, 
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decision-making ability and verbal fluency, in addition to 

impairments in sustained attention, psychomotor abilities, 

and verbal memory.57 These changes invariably exert a 

negative impact on functionality and psychosocial perfor-

mance. Impairment of occupational activities may be seen 

in 30%–60% of older BD patients.58

Table 2 summarizes the most frequently reported cogni-

tive abnormalities in geriatric BD and major depression. 

Cognitive impairment and dementia are frequent long-term 

outcomes of BD and, therefore, particularly affect patients at 

older ages. The precise nature of the pathological process that 

ultimately leads to dementia in BD is not yet fully understood 

and will be discussed in the next section below.

Neurobiological mechanisms related to 
dementia in BD
Dementia in BD can be regarded as secondary to the cumu-

lative burden of the disease itself (clinical severity and 

treatment-related adverse events), in addition to the pres-

ence of medical and neurological comorbidities (particularly 

cerebrovascular). However, it is difficult to rule out the par-

ticipation of intrinsic biological mechanisms that ultimately 

upregulate intracellular signals related to neurodegeneration. 

Postmortem studies indicate that histopathological changes 

are very subtle and may at least in part arise from the effect 

of chronic medication use; however, certain changes may be 

detected prior to treatment, and the fact that long-term treat-

ment does modify the natural course of the disease renders 

the notion of BD as a neurodegenerative disease difficult to 

support.59 Lifetime use of antipsychotics, antidepressants, 

anticonvulsants, and particularly lithium – the latter drug 

associated with neuroprotective properties in the recent 

literature60 – may change not only the psychopathology but 

also the biological markers of the disease.59

The course of cognitive changes in BD that frequently 

lead to impairments in middle age and ultimately to demen-

tia in late life, is clearly different from that observed in 

primary neurodegenerative dementia, namely AD, which is 

another indication of a distinct etiology. Two recent studies 

conducted in our group demonstrated that older, cognitively 

impaired, BD patients do not display a significant effect of 

the apolipoprotein E*4 allele,61 or the pathological markers of 

AD in the cerebrospinal fluid62 – the so-called “pathological 

signature” of AD in the cerebrospinal fluid, which is defined 

by reduced concentrations of the Aβ peptide along with 

increased total Tau and phosphorylated Tau.62,63 These find-

ings suggest that the dementing process in BD follows a dis-

tinct biological route compared to AD, which is compatible 

with the distinct pattern observed in clinical progression of 

neuropsychological deficits. Therefore, one may hypothesize 

that persistent and progressive cognitive deterioration in BD 

reflects the long-time outcome of the disease, presumably 

sharing mechanisms of cognitive decline with other major 

psychiatric disorders.64

Structural and functional neuroimaging
Although converging efforts point toward elucidating 

the neurobiological basis of mental disorders, structural 

neuroimaging techniques have so far provided insufficient 

support to distinguish BD from other psychiatric illnesses 

or to efficiently separate mania from depression or healthy 

controls.65 Studies have described structural abnormalities 

of hippocampus, subgenual prefrontal cortex, anterior cin-

gulate, temporo-parietal regions, thalamus, basal ganglia, 

and cortico-subcortical pathways, among others engaged in 

cognition processes.66

In a recent cross-sectional study in BD type 1, Cao et al67 

examined verbal memory and hippocampal volume at late 

stages of the disease (defined according to the number of manic 

episodes and hospitalizations); results indicated that memory 

loss was associated with reduced hippocampal volume in 

patients with severe forms of BD (ie, ten or more manic epi-

sodes and at least one hospitalization due to acute mania or 

depression), suggesting that hippocampal atrophy may be a 

late marker of the disease in the brain. Another study by Abé 

et al68 examined cortical thickness, volume, and surface area 

in BD patients types I and II; compared to healthy controls, 

BD patients had lower cortical thickness in several structures, 

including frontal regions, anterior cingulate cortex, temporal 

regions, insula, and medial occipital lobe.

Table 2 Frequent cognitive abnormalities in older patients with 
MDD and BD

Affected cognitive abilities MDD BD

Executive functions + +
Abstract thinking +
Cognitive set-shifting +

Inhibitory control +
Decision-making ability +

Working memory +
Sustained attention + +
Verbal fluency +
Episodic memory +
Processing speed + +
Psychomotor skills +

Note: +, affected.
Abbreviations: BD, bipolar disorder; MDD, major depression disorder.
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A functional neuroimaging study based on 18F-fluoro 

deoxyglucose uptake (fluorodeoxyglucose positron emission 

tomography) provided evidence of deregulation of corti-

colimbic glucose metabolism in BD, which was characterized 

by hypoactivation of prefrontal cortex and hyperactivation 

of anterior limbic regions, in a distinct pattern compared to 

that observed in patients with schizophrenia.69

The investigation of microstructural abnormalities also 

constitutes a promising approach in the investigation of the 

neurobiology of dementia in BD. According to a compre-

hensive review of postmortem studies, dendritic atrophy and 

loss of glial cells were detected mainly in medial prefrontal 

cortex in BD,59 explaining at least in part the microstructural 

abnormalities of connections between prefrontal regions and 

the limbic system, and compatible with previous evidence 

of reduced fractional anisotropy measured by diffusion 

tensor imaging.59,65

Inflammatory mechanisms
Investigations at cellular level provide consistent evidence 

on dysfunction of biological mechanisms in BD, including 

proinflammatory overactivity of microglia system, which 

in turn changes the HPA axis.65 A comprehensive review 

on BD reported that increased proinflammatory cytokines 

are closely related to dysfunction of the HPA, volumetric 

reduction, and hypoactivation of frontal lobes.70 The authors 

also documented disorders of serotonin and dopamine 

neurotransmitters in amygdala, hippocampus, and nucleus 

accumbens – brain areas crucially implicated in the regula-

tion of emotional manifestations, reward processes, and 

psychomotor behavior.70

Lithium and neuroprotection
There is convergent evidence on the clinical benefits of 

lithium treatment in BD and mood disorders. However, 

more recently, cumulative data from experimental models 

and a few clinical explorations further supported the notion 

that lithium therapy may also upregulate neurotrophic and 

neuroprotective cascades. A case–control study conducted by 

Nunes et al71 compared older BD patients chronically treated 

with lithium with a similar group of patients treated with other 

mood-stabilizing drugs (nonusers of lithium). The authors 

detected a lower prevalence of dementia (supposedly AD) 

among lithium-treated patients compared to nonusers (5% vs 

33%; P,0.001), suggesting a reduction of the risk of demen-

tia to similar levels as those reported for the general elderly 

population. These findings were further corroborated by other 

authors with a distinct methodological approach.72,73

Individuals chronically exposed to lithium as the main 

treatment for BD also presented increased cortical thickness 

and volume, specifically in medial occipital areas, when 

compared with nonusers of lithium.68 These data are in 

agreement with other studies supporting the hypothesis that 

lithium may also have neurotrophic proprieties, in addition 

to its well-accepted mood-stabilizing effect.74 In addition, 

lithium may specifically modify pathological processes 

implicated in AD.75 The mechanism of action could be attrib-

uted to the fact that lithium inhibits both the expression76 and 

activity77 of the enzyme glycogen synthase kinase-3β,71 as 

well as the inhibition of the overproduction of Aβ and the 

hyperphosphorylation of tau protein,78 all directly involved 

in the neurodegenerative process in AD.

Other putative effects attributed to lithium involve neu-

roprotection mechanisms, eg, stimulation of synthesis and 

release of neurotrophins, with increased resilience against neu-

rotoxic insults, and stimulation of hippocampal neurogenesis.79 

In addition, lithium may modulate neuronal plasticity, includ-

ing neurogenesis, synaptic pruning, and synaptic maturation, 

transcriptional control, modulation of oxidative stress, and 

decreasing of inflammatory processes; other mechanisms are 

related to the reduction of IL-1β and TNF-α.79–81

Treatment aspects of geriatric 
depression and BD
General guidelines for the treatment of geriatric depression 

are largely similar to the ones accepted for the treatment 

of middle-aged adults. Randomized clinical trials with 

depressed older adults have demonstrated similar efficacy 

for selective serotonin reuptake inhibitors, dual inhibitors, 

tricyclic antidepressants, and monoamine oxidase inhibitors, 

with moderate to large effect sizes.26 However, some types 

of antidepressants are better for conditions associated with 

old age.82 Older patients usually have more comorbidities 

and use more medications. Because of that, antidepressants 

with a better pharmacokinetic profile (ie, less prone to induce 

drug–drug interactions) should be considered as first choice: 

sertraline, citalopram, escitalopram, and desvenlafaxine.83 

Moreover, selective serotonin reuptake inhibitors are not 

associated with anticholinergic and sedative effects, which 

is advantageous for the treatment of elderly patients.

Several modalities of psychotherapy demonstrated effi-

cacy for treating depression in old age, including behavioral 

therapy, cognitive behavioral therapy, cognitive bibliother-

apy, problem-solving therapy, brief psychodynamic therapy, 

and life review therapy.26 Electroconvulsive therapy (ECT) is 

used more often in older adults than in any other age group 
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yielding improvement in .80% of patients in most trials; 

however, certain adverse events, such as cardiac complica-

tions, memory loss, and delirium, demand caution in the 

use of ECT for the treatment of depression in older adults.84 

Cognitive effects are transient in most but not all cases.84

There are no randomized clinical trials for the treatment 

of old-age BD. The available literature is largely represented 

by uncontrolled, open label, or exploratory trials of larger 

mixed-age populations studies. This topic was subdivided to 

address the particular aspects of the treatment of depression, 

mania, hypomania, and mixed episodes.

Bipolar depression
Several uncontrolled studies have shown a decrease in depres-

sive symptoms with the use of aripiprazole and asenapina for 

old-age BD.85,86 However, older adults are very sensitive to 

drug-related effects such as extrapyramidal symptom.1

One open-label trial evaluated the efficacy of lamotrigine 

in 57 late-onset BD patients.23 They received add-on lam-

otrigine to the regular treatment with the response and remis-

sion rates of 64.8% and 57.4%, respectively, with a mean 

lamotrigine dose of 150.90 mg/d. An exploratory analysis 

of two double-blind, randomized, placebo-controlled studies 

in bipolar depression compared quetiapine with placebo 

in mixed-age patients. In a subgroup of 72 patients aged 

55–65 years, remission occurred more often with quetiapine 

(300 mg/d [45%] and 600 mg/d [48%]) than placebo 28%.1 

The use of lithium and valproate in this group of patients is 

not well established. The literature on bipolar depression is 

at best represented by a few retrospective studies suggesting 

improvement of depressive symptoms.87–89 There are limited 

data about the use of ECT in bipolar depression in old-age, 

restricted to small case series and extrapolations from mixed-

age samples.1

Acute mania, hypomania, and mixed 
episodes
Lithium salts are largely the preferred choice for the treat-

ment of acute mania in old-age BD.90 Lithium may reduce 

suicide risk and also the risk of dementia.73 Several open-label 

studies have demonstrated efficacy of lithium in the treat-

ment of acute mania.1 Valproate has also been suggested to 

be effective in old-age BD for the treatment of mania.91 In 

a retrospective report, the efficacy of lithium compared to 

valproate for the treatment of acute mania was similar, with 

response rates of 82% and 75%, respectively.92

Some studies demonstrated a possible role for the use 

of antipsychotics in this group of patients. An exploratory 

analysis of a mixed-age test group treated with olanzapine 

indicated good response in patients older than 50  years.1  

A randomized, placebo-controlled, trial on a mixed-age BD 

sample reported efficacy of quetiapine in the subsample of 

patients aged 59 years and older.93

Maintenance therapy
A secondary analysis of a study conducted by Sajatovic et al94 

in a sample of 86 older BD patients indicated efficacy of lam-

otrigine in delaying relapse of depression, whereas lithium 

was more effective in delaying relapse of manic symptoms. 

Another randomized, open-label study comparing lithium to 

divalproex in a mixed-age BD sample showed that lithium 

monotherapy or lithium in combination with valproate was 

superior to valproate alone in delaying relapse.95

Other treatments
Repetitive transcranial magnetic stimulation, a technique in 

which rapidly changing magnetic fields are used to induce 

electrical currents in the brain, is a promising intervention 

for depression with a treatment effect size as large as the 

effect size seen when using antidepressant medications 

for depression.96 One study reviewed the available trials of 

repetitive transcranial magnetic stimulation for the treat-

ment of depression in older patients and found only four 

well-designed, randomized clinical trials conducted so far.97 

The intervention seems to be well tolerated and safe. Two of 

these trials demonstrated better response in the active group 

compared to sham, and two trials did not find any differences 

between groups.

Physical exercise may also yield benefits as a complemen-

tary treatment for depression in older adults. One controlled 

study proposed that exercise training may be as effective 

as antidepressants and better than placebo.98 Benefits may 

also apply to refractory depression, with further evidence of 

reducing relapse rate over as long as 5 years for those who 

continued exercising.98,99

Conclusion
Along with population aging, many age-related conditions 

(mood disorders included) steadily increase over time, neces-

sitating the need for specific diagnostic tools and treatment 

approaches. Unipolar depression and BD are chronic and 

frequently severe illnesses that impair functionality, reduce 

quality of life, and increase mortality. There is still limited evi-

dence on how to specifically deal with mood disorders in late 

life, particularly considering the high rate of comorbidities and 

association with neurocognitive and degenerative outcomes.
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