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 Abstract: Background: An increased risk of manic episodes has been reported in patients with neu-
rodegenerative disorders, but the clinical features of bipolar disorder (BD) in different subtypes of 
dementia have not been thoroughly investigated.  
Objectives: The main aim of this study is to systematically review clinical and therapeutic evidence 
about manic syndromes in patients with Alzheimer’s disease (AD), vascular dementia (VaD), and 
frontotemporal dementia (FTD). Since manic-mixed episodes have been associated to negative out-
comes in patients with dementia and often require medical intervention, we also critically summa-
rized selected studies with relevance for the treatment of mania in patients with cognitive decline.  
Methods: A systematic review of the literature was conducted according to PRISMA guidelines. 
PubMed, Scopus, and Web of Science databases were searched up to February 2022. Sixty-one arti-
cles on patients with AD, VaD, or FTD and BD or (hypo) mania have been included.  
Results: Manic symptoms seem to be associated to disease progression in AD, have a greatly varia-
ble temporal relationship with cognitive decline in VaD, and frequently coincide with or precede 
cognitive impairment in FTD. Overall, mood stabilizers, and electroconvulsive therapy may be the 
most effective treatments, while the benefits of short-term treatment with antipsychotic agents must 
be balanced with the associated risks. Importantly, low-dose lithium salts may exert neuroprotective 
activity in patients with AD.  
Conclusion: Prevalence, course, and characteristics of manic syndromes in patients with dementia 
may be differentially affected by the nature of the underlying neurodegenerative conditions.  
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1. INTRODUCTION 

A bidirectional link between bipolar disorder (BD) and 
dementia has been suggested [1-3], however, epidemiology, 
pathogenic hypotheses, clinical presentations, and pharmaco-
logical treatments of BD in patients with different subtypes 
of dementia have been scarcely explored. According to a 
recent meta-analysis, a lifetime diagnosis of BD confers a 
greater vulnerability of dementia compared to a history of 
depression [2]. On the other hand, a cohort study based on 
Danish hospital registers showed an increased risk of devel-
oping mania (or first bipolar episode) in patients with de-
mentia compared to other chronic and disabling medical ill-
nesses, suggesting a common neuropathological substrate  
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shared between the two disorders [4]. Ng et al. [1] have tried 
to explain the relationship between dementia and BD assum-
ing that the neurodegenerative process could unveil bipolari-
ty in patients with a predisposing diathesis. In this perspec-
tive, mixed-labile manic and depressive states and atypical 
depressions emerging in the setting of dementia might be 
interpreted as a less penetrant form of bipolarity. This puta-
tive late-onset bipolar spectrum disorder called by the Au-
thors BD type VI was supported by a case series of patients 
with sub-bipolar temperaments and/or a predisposing famili-
al diathesis developing mood dysregulation after the onset of 
a neurodegenerative process [1]. The prevalence of BD 
seems to be different depending on the dementia subtype 
considered. In a large healthcare system population study, 
patients with frontotemporal dementia (FTD) showed the 
highest 2-year prevalence of BD (5.67%), while patients 
with Alzheimer’s disease (AD) showed the lowest (1.33%) 
and patients with vascular dementia (VaD) had an intermedi-
ate rate (3.36%) [3]. However, while in clinical 
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Fig. (1). PRISMA flowchart showing the process of identification and selection of studies. 
 
studies patients are mostly recruited in the initial phases of 
dementia, manic symptoms, as well as other psychiatric 
symptoms, could be evident at different stages in the course 
of different diseases [5], possibly leading to an underestima-
tion of BD in some dementia subtypes. The aim of this re-
view is to critically summarize the evidence on clinical fea-
tures of BD and manic-mixed episodes occurring in the set-
ting of different dementia subtypes, specifically in patients 
with AD, VaD, and FTD. Since for AD there was little evi-
dence about mania, we have also examined studies about 
manic-like neuropsychiatric symptoms. Possible therapeutic 
implications of BD in these patients are also discussed.  

2. MATERIALS AND METHODS 

2.1. Search 

A systematic review of the literature was conducted and 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines were used to describe 
procedures and results [6]. PubMed, Scopus, and Web of 
Science bibliographic databases were searched from their 
date of inception to February 6th, 2022. The research team 
discussed and reviewed the results of an initial scoping 
search. We developed a strategy using four groups of search 
terms. These were: ‘dementia’ or ‘cognitive impairment’ or 
‘MCI’ or ‘cognitive decline’ or ‘Alzheimer’ or ‘FTD’ or 
‘Pick’ (group 1) AND ‘mania’ or ‘manic’ or ‘hypomania’ or 
‘hypomanic’ or ‘bipolar disorder’ or ‘mixed depression’ or 
‘bipolarity’ (group 2). Additional terms, namely ‘Hunting-
ton’, ‘Lewy bodies’, ‘Parkinson’, ‘corticobasal degenera-
tion’, ‘progressive supranuclear palsy’, ‘pseudodementia’ or 
‘reversible dementia’ were included in group 1 to broaden 
the search to retrieve studies focusing on other neurodegen-

erative disorders but possibly including patients with AD, 
VaD or FTD. Terms were adapted as necessary for each da-
tabase. Results were downloaded into Mendeley software. 
The search included reviews and original studies. If a previ-
ous review was found, we searched the reference list to iden-
tify and retrieve the primary studies. Reference lists of in-
cluded studies were also carefully searched for relevant cita-
tions.  

2.2. Eligibility Criteria 

Only original studies were eligible for our review. No re-
striction for study design or group comparisons was applied. 
In order to be included in our review, study participants or 
subgroups of participants should have been diagnosed with 
AD, VaD or mixed dementia, FTD and BD, mania, hypoma-
nia, or mixed depression. There were no age or age-at-onset 
limits for either dementia or BD. Studies on neurobiological 
correlates and underpinnings of dementia and/or BD were 
excluded. All studies on clinical features, course, and treat-
ment of patients who were cross-sectionally or longitudinally 
diagnosed with BD and AD, VaD or mixed dementia, or 
FTD were included. Due to the paucity of data on mania in 
AD, we selected all the retrospective, cross-sectional, and 
longitudinal studies with more than 50 patients, in which 
manic or hypomanic symptoms were explored by means of 
the Neuropsychiatric Inventory (NPI), both adopting the 
NPI-10 [7] and the NPI-12 [8] versions. 

2.3. Abstract Screening and Study Selection 

8404 abstracts were retrieved using our search strategy, 
of which 2398 were removed as duplicates. Thus, 6006 ab-
stracts were screened. If a title appeared potentially eligible, 
but no abstract was available, the full-text article was re-
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trieved. Two researchers (CE and GEB) scanned all titles 
and abstracts to identify relevant articles for full-text retriev-
al. Disagreements were resolved by discussion after consult-
ing a third reviewer (GP). 5949 records were excluded based 
solely on the title or abstract and 59 full-text articles were 
retrieved. 13 additional records were identified through other 
sources (citations in reference lists of screened papers and 
reviews) and assessed for eligibility. A total of 72 full-text 
articles were thoroughly assessed for eligibility. 60 studies 
were finally included in the systematic review and 12 articles 
were excluded (Fig. 1). 

3. BIPOLAR DISORDER AND MANIC-LIKE SYMP-
TOMS IN PATIENTS WITH DEMENTIA 

Overall, 60 studies were included in our systematic re-
view on BD in patients with dementia and discussed hereaf-
ter, including 15 studies on patients with AD, 5 of which 
focused on drug-induced mania, 12 on patients with VaD, 28 
on patients with FTD, and 5 additional studies on lithium 
treatment in patients with AD or FTD. Since very few stud-
ies focused on treatments for BD in patients with dementia 
and since a systematic review of treatments for dementia-
related behavioral disorders and psychosis was beyond the 
scope of this article, we narratively reviewed selected studies 
of interest for pharmacological treatment of BD in patients 
with dementia in a separate section.  

3.1. Manic Syndromes and Manic-like Neuropsychiatric 
Symptoms in Alzheimer’s Disease 

AD is the most prevalent cause of dementia accounting, 
alone or in combination with other disorders, for approxi-
mately 60-80% of all cases [9]. Depression is very frequent 
from the early stages of AD having a prevalence of almost 
50% in mild AD [10, 11]. Mania, instead, has been estimated 
to be about 3% in hospitalized patients [12], while less than 
half of that prevalence has been reported in mixed samples 
of outpatients and inpatients [3]. Differently from what hap-
pens in FTD, in which new-onset mania frequently occurs 
first [13, 14], it is possible that mania tends to occur at the 
final stages of dementia in AD and so its prevalence could 
have been underestimated so far. In fact, end-stage AD pa-
tients are often institutionalized and therefore made unavail-
able to take part in clinical studies. Another possible expla-
nation for the low frequency of mania may be due to the lo-
calization of neuropathological alterations in AD, that rela-
tively preserve areas typically involved in the genesis of 
manic symptoms, such as the frontal lobe [15].  

Since only a few studies investigated the occurrence of 
(hypo)manic episodes in patients with AD [3, 12], exclusive-
ly for this type of dementia, we decided to examine the prev-
alence and timing of the appearance of manic-like neuropsy-
chiatric symptoms (NPSs) assessed by means of NPI. For 
this purpose, we considered eight studies: three studies [16-
18] evaluating manic-like behaviors through NPI met the 
criteria for full-text review and five articles were further in-
cluded by hand-searching from reference lists of potentially 
eligible studies (Table 1) [19-23]. In all the studies, the au-
thors tried to group individual NPSs reclassifying them into 
distinct psychiatric syndromes. The reduction of the 12 or 10 
original NPI-items into a lower number of dimensions by 
means of factor-analysis led to greater efficacy in finding 

correlations among behavioral disturbances and clinical vari-
ables [19]. Euphoria and disinhibition contributed to defining 
the manic syndrome in seven out of eight studies, the large 
majority of which (five of seven) have considered euphoria 
and disinhibition alone as identifying manic, hypomanic and 
“frontal” syndromes [16, 18, 19, 21, 24]. In the remaining 
two studies euphoria and disinhibition have been found to 
frequently occur together with other symptoms. Specifically, 
in the study by Hollingworth et al. [23], euphoria and disin-
hibition have been included with aberrant motor behavior 
and sleep/appetite disturbances into a “behavioral dyscon-
trol” factor, whereas in the study by Aalten et al. [22] they 
were associated to aberrant motor behavior, agitation, and 
irritability to form a “hyperactivity” factor. Euphoria and 
disinhibition, instead, did not cluster within the same symp-
tom factor in the study conducted by Fuh et al. [20]. Possibly 
due to the inadequate sample size used in this last study, the 
euphoria has been included in a factor called “psychomotor 
regulation” together with agitation and irritability, whereas 
disinhibition was loaded on a “social engagement” factor 
together with apathy. As for other less specific manic symp-
toms, agitation, and irritability were considered in most stud-
ies manifestations of excitement, occurring together with 
euphoria and/or disinhibition [20, 22] or with other psycho-
motor disturbances [17, 18, 23]. However, in other studies, 
agitation and irritability have been interpreted as mostly re-
lated to other symptoms, such as depression [16], mood dis-
turbances [21], psychosis [19], and hallucinations [21], sug-
gesting a potential link among these features in AD patients, 
as already observed by other authors [25, 26]. 

When looking at the prevalence of euphoria and disinhi-
bition, the symptoms corresponding to the manic syndrome 
in most of the studies, we could observe that higher rates 
were found in groups with lower MMSE scores, suggesting 
that the prevalence of manic-like symptoms increases with 
the severity of dementia. Within samples with low mean 
MMSE score, i.e. between 12.7 and 13.3 (moderately/severe 
AD), the prevalence of manic-like neuropsychiatric symp-
toms ranged from 5% to 26% for euphoria and from 20.4% 
to 34% for disinhibition [16, 19, 20, 23]. Lower rates (4.5-
7% for euphoria, 10.2-12.6% for disinhibition, and 7.7-7.9% 
for euphoria and disinhibition) were found in samples with 
higher mean MMSE scores, i.e. between 18.2 and 23.4 (mild 
and moderate AD) [17, 18, 21, 22]. The sample with an in-
termediate mean MMSE score (16.7) had an intermediate 
prevalence of manic-like symptoms (9.8% for euphoria, 
13.3% for disinhibition) compared to the other two groups 
[21]. Several authors, independently from each other, report-
ed the association between higher rates of manic-like neuro-
psychiatric symptoms and increased severity of cognitive 
impairment [18, 20, 21]. In two samples, not only the preva-
lence but also the severity of manic-like symptoms was posi-
tively associated to cognitive decline [18, 23].  

An observational longitudinal study found a greater 
worsening of cognition in patients with manic-like symp-
toms compared to those without [17]. On the contrary, one 
study showed a slower rate of progression (MMSE 
points/year) in patients with manic-like symptoms compared 
to the rest of the sample. However, in this latter study, the 
subsample with manic-like symptoms had a higher level of 
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Table 1.  Manic-like symptoms in patients with Alzheimer’s disease (AD).  

References Study  
Design 

N  Sample and  
Setting 

Age MMSE  NPI Factors 
Prevalence 
of Manic 

Symptoms 
Additional Information 

Frisoni et al. 
(1999) [19] 

Cross-
sectional  162 

Outpatients without 
a history of psychi-
atric disorders prior 

to the onset of 
dementia 

76.4 13.3 
Mood, Psychotic, 
Frontal (euphoria 
and disinhibition) 

Euphoria: 
26%; disin-

hibition: 
20.4% 

Frontal syndrome prevalence 
has been shown to be associat-
ed to higher education, longer 
disease duration, and a slower 

rate of progression 

Fuh et al. 
(2001) [20] 

Cross-
sectional  

95 AD outpatient 
clinic 

73.9 12.7 

Mood, Psychosis, 
Psychomotor 

regulation (agita-
tion, euphoria, 
irritability), So-
cial engagement 

Euphoria: 
5%; disinhi-
bition: 34% 

Euphoria had an inverse rela-
tionship with age. Disinhibi-

tion, loaded on Social engage-
ment and had a positive rela-
tionship with the severity of 

dementia 

Benoit et al. 
(2003) [21]  

Longitudinal 
(one-year 
follow-up) 

244 

AD outpatients 

77.2 23.4 
MMSE 21-30: 

Productive, 
Mood, Sensorial 

Euphoria: 
4.5%; disin-

hibition: 
10.2% Frontal syndrome prevalence 

increased with increasing se-
verity of dementia 

255 77.6 16.7 

MMSE 11-20: 
Mood, Frontal 
(euphoria and 
disinhibition), 

Motor/sensorial 

Euphoria: 
9.8%; disin-

hibition: 
13.3% 

Aalten et al. 
(2003) [22] 

Cross-
sectional  199 

AD outpatients 
(excluded if living 
in a nursing home) 

76.4 18.2 

Mood/apathy, 
Psychosis, Hy-

peractivity (agita-
tion, euphoria, 

irritability, disin-
hibition, aberrant 
motor behavior) 

Euphoria: 
7%; disinhi-

bition: 
12.6% 

- 

Mirakhur  
et al. (2004) 

[16] 

Retrospective 
(caregiver 
interview) 

435 
Outpatient 

memory-clinic  78 13 

Affective, Physi-
cal behaviour, 
Psychosis, Hy-

pomania (eupho-
ria and disinhibi-

tion) 

Euphoria: 
16.6%; 

disinhibition: 
29.5% 

Agitation/aggression/irritability 
clustered with depressive 

symptoms 

Hollingworth 
et al. (2006) 

[23] 

Cross-
sectional  1120 

AD late-onset vol-
unteers 81.2 12.8 

Behavioral 
dyscontrol (eu-

phoria, disinhibi-
tion, aberrant 

motor behavior, 
sleep/appetite 
disturbances), 

Psychosis, Mood, 
Agitation 

Euphoria: 
10.5%; 

disinhibition: 
31.4% 

A higher score in behavioral 
dyscontrol was associated to 

female sex, younger age at the 
onset, and more severe cogni-

tive impairment. 

Spalletta  
et al. (2010) 

[18] 

Cross-
sectional, 

multicenter 
1015 Untreated AD out-

patients 73.3 18.3 

Apathy, Affec-
tive, Psychomo-

tor, Manic (disin-
hibition and eu-

phoria), Psychotic 

Euphoria 
and/or disin-

hibition: 
7.7% 

Increased occurrence/severity 
of manic syndrome with cogni-

tive decline 

Palmer et al. 
(2011) [17] 

Longitudinal 
(one-year 

median fol-
low-up) 

177 
Memory-clinic AD 

outpatients 73.1 19.4 

Apathy, Affec-
tive, Psychomo-

tor, Manic (disin-
hibition and eu-

phoria), Psychotic 

Euphoria 
and/or disin-

hibition: 
7.9% 

The manic syndrome was 
associated with an increased 

risk of cognitive decline. 

Abbreviations: AD = Alzheimer’s disease, MMSE = Mini-mental state examination, NPI = Neuropsychiatric inventory. 
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education, which may have relatively mitigated the rapidity 
of cognitive decline [19]. 

3.2. Mania Induced by Acetylcholinesterase Inhibitors 

Six cases of manic episodes associated to the use of ace-
tylcholinesterase inhibitors (AChEIs) in patients with proba-
ble AD have been reported (Table 2) [27-31], two of which 
also had vascular alterations [29, 30]. Three of these subjects 
had been previously diagnosed with BD type I [27, 29], one 
of which had a late-onset [29], and two subjects had previous 
depressive symptoms [30, 31], in one case arising during 
treatment with AChEIs, just before the occurrence of mania 
[31]. Only one patient had no personal history of psychiatric 
disorders [28]. Type and the daily dose of AChEIs varied, 
including rivastigmine 3 to 4.6 mg/day, galantamine 8 to 16 
mg/day, and donepezil 10 mg/day. In five out of six cases 
manic symptoms started from 3 days to 2 weeks after the 
initiation/optimization of AChEI treatment, supporting the 
existence of a relationship between the onset of mania and 
treatment [27-30]. The latter patient developed mood eleva-
tion many months after donepezil introduction [31]. At the 
onset of mania, three patients were simultaneously taking an 
antidepressant therapy [27, 30]. Despite antidepressants are 
generally known to increase the risk for mania, each of these 
subjects had received the antidepressant drug for a relatively 
long period (1 to 8 years) without showing the emergence of 
clinically relevant manic symptoms, supporting the possibil-
ity of an AChEI-induced mania. In all cases AChEIs and, 
whenever present, antidepressants were discontinued [27-
31]. The remission of mania was observed after a period 
ranging from 2 days to 4 weeks, either spontaneously [27, 
28, 31] or following treatment with antipsychotic and/or an-
tiepileptics [29, 30]. In one patient, who initially developed 
mania on rivastigmine, no additional manic symptoms were 
reported after re-challenging with donepezil 2.5 mg/day, 
possibly as a consequence of the lower dose administered 
[28]. 

Although the number of observed AD patients develop-
ing mania with AChEI treatment is small and the pathophys-
iological mechanism is not clear, the close temporal relation-
ship between onset and improvement of manic episodes with 
administration and discontinuation of AChEIs suggests the 
existence of a causal link. Moreover, the effect of AChEIs on 
mood is not limited to patients with AD, but it has been re-
ported in patients affected by different brain neurological 
illnesses, from neurocognitive disorders to cerebrovascular 
diseases [32-37]. It is plausible that previous mood disorders 
or subclinical mood symptoms associated to neuropathologi-
cal alterations confer a vulnerability to mood elevation with 
AChEI use. This represents a class effect, since each type of 
AChEI could be associated to the emergence of manic symp-
toms in patients with neurodegenerative diseases, although 
low doses may be more tolerable. The evaluation of the risk 
of mania and concomitant treatments is essential before the 
introduction of AChEIs therapy in people with AD and a 
bipolar diathesis. 

3.3. Manic Syndromes in Vascular Dementia 

VaD is the most common cause of dementia after AD, 
accounting for 15% of all cases [38]. VaD is not a clearly 
validated diagnostic entity, but this term refers rather to a 

heterogeneous group of disorders. The most common forms 
of VaD in the elderly are multi-infarct dementia, strategic 
infarct dementia, and subcortical VaD [39]. Multi-infarct 
dementia and strategic infarct dementia relate to large vessel 
disease, whereas subcortical VaD, which incorporates the old 
entity “Binswanger’s disease” [40], is the consequence of 
lacunar infarcts, focal and diffuse ischemic white matter le-
sions, and incomplete ischemic injury related to small vessel 
disease [41]. Lesions similar to those of subcortical VaD can 
also be found in cerebral autosomal dominant arteriopathy 
with subcortical infarcts and leukoencephalopathy (CA-
DASIL) [42]. The term vascular cognitive impairment (VCI) 
has been proposed to refer to the full range of cognitive defi-
cits from mild cognitive impairment (MCI) to dementia as-
sociated to cerebrovascular disease [43-45]. 

Cerebrovascular alterations have also been correlated 
with increased vulnerability to a variety of psychiatric syn-
dromes and mood disorders. Alexopoulos et al. [46] first 
formulated the vascular depression hypothesis, according to 
which “cerebrovascular disease may predispose, precipitate, 
or perpetuate a depressive syndrome in older adults”. The 
presence of subcortical vascular lesions in geriatric de-
pressed patients have been associated to motor retardation, 
apathy, scarce depressive ideation, executive dysfunctions, 
unstable remission, and poor response to antidepressants 
[47]. 

On the other side, the term vascular mania has been 
mostly employed to refer to patients developing manic 
symptoms within a month after a stroke [48]. However, a 
causal relationship between stroke and mania has been hy-
pothesized also for patients developing mania many months 
or even some years after a cerebrovascular event [49]. In the 
present review, we have collected cases of patients that de-
velop both cognitive impairment and mania following a cer-
ebrovascular disease regardless of how much time has 
elapsed between the ischemic event, the occurrence of cogni-
tive symptoms, and the onset of mania. We suppose, in fact, 
that mania due to a cerebrovascular disease does not neces-
sarily become evident in the short term but may have latency 
and emerge as a result of further clinical or sub-clinical is-
chemic events and/or after the occurrence of other predispos-
ing factors such as the aging process. After excluding a case 
report in which vascular damage has not been ascertained 
[50], seven cases met the criteria for full-text review [37, 51-
55], and five more were included by hand-searching from 
reference lists [56-60]. Patients have been grouped into cor-
tico-subcortical VCI due to large vessel disease, subcortical 
VCI due to small vessel disease, and VCI due to CADASIL 
disease (Table 3). 

Except for two patients who had the first manic episode 
during their 40s [55, 57], all the other patients were aged ≥ 
50 years at the time of the first manic or hypomanic episode. 
Despite a significant relationship between post-stroke mania 
and right hemispheric lesions have been established [48], in 
our sample two out of four patients with cortical infarcts had 
left-sided lesions [52, 57]. This result supports the fact that 
post-stroke mania is not exclusively associated to lesions in 
the right hemisphere, as already indicated by other reports of 
mania following left lesions documented in the literature 
[61-63].  
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Table 2.  Patients with Alzheimer’s disease (AD) reporting mania or hypomania after acetylcholinesterase inhibitor treatment.  

References Age Sex Diagnosis MD (Onset) AChEI DD Concomitant 
Drugs (Duration) 

Time to 
Mania PS Time to 

Resolution Treatment 

Ehrt et al. 
(2011) [27] 

81 F AD BD 1 (40 y) Rivastigmine 
4.6 
mg 

Venlafaxine, 
lithium (2 y) 

1 week No 1 week None 

Ehrt et al. 
(2011) [27] 

76 M AD 
BD 1 (ado-
lescence) 

Galantamine 
16 
mg 

Escitalopram, 
lithium (1 y) 

9 days 
after 

increase 
No 2 weeks None 

Tseng and 
Tzeng (2012) 

[28] 
79 M AD None Rivastigmine 

3 
mg 

None 3 days No 2 days None 

Hategan and 
Bourgeois 
(2016) [30] 

72 F 
Mixed 

dementia 
MDE (64 y) Donepezil 

10 
mg 

Duloxetine (8 y) 
1 week 

after 
increase 

Yes 17 days Risperidone 

Jalal et al. 
(2017) [29] 

79 F 
Mixed 

dementia 
BD 1 (74 y) Galantamine 

8 
mg 

Divalproex 2 weeks No 4 weeks 
Divalproex 
increase and 
risperidone 

Faisal et al. 
(2017) [31] 

92 F AD 
Depressive 
symptoms 

Donepezil 
10 
mg 

Memantine 
Many 

months 
Yes Rapid 

Quetiapine 
(failed trial) 

Abbreviations: AChEI = Acetylcholinesterase inhibitor, AD = Alzheimer’s disease, BD 1 = Bipolar disorder type 1, DD = Daily dose, F = Female; M = male, MDE: Major depres-
sive episode, MD = Mood disorder, PS = Psychotic symptoms, y = years. 
 

The temporal relationship between the development of 
VCI and the onset of mania was highly variable among the 
subgroups. In the cortico-subcortical subgroup, two patients 
with multiple infarcts had a manic onset in the same period 
of the first cognitive alterations [37, 55] and two patients, 
who had infarcts respectively in the frontal and frontotem-
poral cortex due to large vessel disease, showed manic 
symptoms some months after the development of overt de-
mentia [52, 57]. Differently, in all patients having dementia 
due to small vessels, including those with CADASIL, manic 
symptoms occurred clearly before the diagnosis of dementia, 
when the subjects had little or no evidence of cognitive im-
pairment. This tendency is marked in patients with CA-
DASIL, the majority of whom showed only some cognitive 
deficits at the onset of mania, mainly in the executive do-
main. According to this trend, we could suppose that, given 
the role of frontostriatal circuits in mood regulation [64, 65], 
fewer vascular alterations in subcortical brain regions due to 
small vessel disease are sufficient to induce mood instability, 
as also supported by studies on late-life depression [47], 
while a greater number of lesions is needed to produce sig-
nificant cognitive dysfunctions at later stages. The fact that 
late-onset mania may occur, before the development of de-
mentia, in subjects with mild cognitive alterations or normal 
cognition underlines the need to routinely acquire brain im-
ages in order to exclude brain damage in all patients with an 
onset of mania outside the usual age range, as already indi-
cated by some authors [66]. 

When looking at psychiatric antecedents, none of the pa-
tients belonging to the cortico-subcortical VCI group showed 
a positive family history of psychiatric disorders, whereas one 
out of two patients belonging to the subcortical VCI group 
[56] and one out of six patients belonging to the CADASIL 

subgroup had a positive psychiatric family history, specifically 
of depression [53]. In summary, most patients had no positive 
psychiatric family history and none of them had a family his-
tory of BD. Conversely, all patients belonging to the cortico-
subcortical VCI subgroup had a personal history of other 
mood episodes before mania [37, 52, 55, 57]. Two patients 
have already had recurrent depressive episodes early in life 
[37, 57], one has had a depressive episode at the age of 40 and 
after 2 years developed hypomania, and another patient has 
already had a hypomanic episode at the age of 50 [52]. In the 
cortico-subcortical subgroup, it seems that the emergence of 
VCI could confer vulnerability to BD in patients with previous 
depression [37, 55, 57] and could trigger the transition from 
hypomania to mania as observed in a patient with BD type II 
[52]. Differently, none of the patients with subcortical VCI 
had early-onset mood disorder before vascular mania and one 
of them had a late-onset depression shortly before the onset of 
mania [56]. Psychiatric history before mania was not homoge-
neous for the subgroup with CADASIL: some patients had no 
previous psychiatric disorders [54, 59], other patients previ-
ously showed personality changes [53, 60] and alcohol abuse 
[58, 60], and one patient had a history of depression [60]. 
Overall, most patients were taking antidepressants or stimu-
lants at the time of manic onset [37, 53, 55, 60, 67]. However, 
manic symptoms cannot be considered merely drug-induced 
since these treatments had been introduced long before the 
manic episode in all these cases. 

From a clinical point of view, it seems noteworthy that 
mixed features like psychomotor retardation and mood labil-
ity were present in four out of twelve patients [51, 53, 57, 
68] and psychotic symptoms like persecutory and jealousy 
delusions, auditory/visual hallucinations in three out of 
twelve patients [56, 57, 60], one of which also showed mixed 
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Table 3.  Mania in patients with Vascular Dementia (VaD) and Vascular Cognitive Impairment (VCI).  

References Age Sex 
Family 
History 

Somatic 
Comorbidity 

Antecedents 
(onset) 

CVE VCI (onset) CT/MRI Findings 
Concomitant 

Drugs 
Treatments 

Cortico-subcortical VCI (Due to Large Vessel Disease) 

Damodaran 
et al. 

(1994) [55] 
40 M None - 

Depressive 
episode  
(38 y) 

- 
Gradual 

cognitive 
decline (40 y) 

Two small lesions in 
the frontal lobes, 

one in the deep left 
parietal lobe 

Imipramine, 
thioridazine 

Antipsychot-
ics and 
lithium 

(wandering 
and confu-

sion ap-
peared) 

Watanabe 
et al. 

(2006) [52] 
64 M - 

Hyperten-
sion, diabe-
tes, cardiac 

diseases 

BD 2 (40 y) 

Left fronto-
temporal 

lobe infarc-
tion (62 y) 

VaD (2 
months 

before ma-
nia) 

Left frontotemporal 
lobe encephaloma-

lacia; moderate 
cortical atrophy 

- - 

Duggal and 
Singh 

(2009) [57] 
47 M None Diabetes 

Chronic 
depression 

(35 y) 

Left inferior 
frontal 
region 
infarct  
(46 y) 

VaD (5 
months 
before  
mania) 

Encephalomalacia 
and ischemic chang-
es in WM and basal 

ganglia 

Benzodiazepines, 
opioids, bupropion 

(chronic treat-
ment) 

Ziprasidone, 
carbamaze-

pine, 
donepezil, 

discontinua-
tion of 

bupropion 

Duan et al. 
(2018) [37] 

73 F None 
Atrial  

fibrillation 

Recurrent 
depression 

(33 y) 

Right cere-
bellar hemi-
sphere, left 

occipital 
lobe, and 
left pons 
cerebral 

infarctions 
(69 y) 

Vascular 
cognitive 

impairment 
(73 y) 

Multiple encepha-
lomalacias; ischem-
ic changes in bilat-
eral periventricular 

regions and bilateral 
centrum semiovale 

Venlafaxine and 
quetiapine (chron-

ic treatment) 

Discontinua-
tion of 

venlafaxine; 
quetiapine 

increase (no 
response); 
donepezil 

and meman-
tine (wors-

ening); 
resolution 

with lithium 
carbonate 

Subcortical VCI (Due to Small Vessel Disease) 

Iijima et al. 
(1993) [51] 

65 F 
Mental 

retardation 
- None 

TIAs  
(> 55 y) 

VaD (69 y) 

Bilateral and sym-
metrical WM is-
chemic changes 
(Binswanger’s 

disease) 

- - 

Senturk  
et al. 

(2006) [56] 
60 F 

Major 
depression 

- 
Major 

depression 
(59 y) 

- 

Cognitive 
dysfunction 
(60 y); VaD 

(61 y) 

Atrophy and multi-
ple ischemic gliotic 

lesions in the 
periventricular 

subcortical WM, 
basal ganglia, and 

pons 

Antidepressant 
discontinuation 3 

months before 
mania 

VPA and 
BDZ (partial 

response); 
resolution 

with clozap-
ine (depres-
sive symp-
toms ap-
peared) 

(Table 3) Contd…. 
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References Age Sex Family 
History 

Somatic 
Comorbidity 

Antecedents 
(Onset) CVE VCI (Onset) CT/MRI Findings Concomitant 

Drugs Treatments 

VCI due to CADASIL 

Kumar and 
Mahr 

(1997) [58] 
55 M CADASIL - Alcohol 

abuse - 

Little evi-
dence of 
cognitive 

impairment 

Ischemic changes in 
the periventricular 

and subcortical WM 
of both cerebral 

hemispheres, corona 
radiata, centrum 

semiovale bilateral-
ly, both basal gan-

glia, pons, and 
thalami 

- 
- 
 

Leyhe et al. 
(2005) [59] 60 M 

Stroke, 
dementia, 
migraine 

- - - 

Executive 
and attention 

deficits  
(60 y) 

Severe confluent 
leukoencephalopa-

thy with single 
lacunar infarcts and 
microbleedings in 
the basal ganglia 

- Pipamperone 

Park et al. 
(2014) [53] 53 F Depression, 

suicide 
Hyperten-

sion, diabetes 

Personality 
changes 
started  
(48 y) 

- 
Executive 

and attention 
deficits 

Severe leu-
koencephalopathy, 

ischemic changes in 
the peri- ventricular 
white matter, basal 
ganglia, thalamus, 
and the external 

capsule 

Antidepressants 
and hypnotics 
(chronic treat-

ment) 

Quetiapine 
and BDZ 
(partial 

response) 

Bangash 
and Saad 

(2016) [54] 
58 F None - None TIAs (57 y) 

Memory and 
visuospatial 
reasoning 
deficits  

(58 y); VaD  
(59 y) 

Ischemic changes in 
the subcortical, 

periventricular and 
deep WM, in the 

pons, bilateral 
inferior temporal 

lobe, and posterior 
fossa 

None 

Olanzapine 
(relapse); 

aripiprazole 
(relapse); 
resolution 
with VPA 

Uppal et al. 
(2020) [60] 64 F - 

TBI with 
subdural 

hematomas 

Depression, 
alcoholism 
and person-
ality change 

(> 40 y) 

- Executive 
deficits 

Ischemic changes in 
the supratentorial 
and infratentorial 

WM, chronic haem-
orrhagic infarctions 
in the frontal, and 

temporal lobe 

Amphetamine 
dextroampheta-
mine (chronic 

treatment) 

Discontinua-
tion of 

stimulants; 
quetiapine, 
and lithium 

Okamoto  
et al. 

(2021) [68] 
80 F - 

Hyperten-
sion, uterine 

fibroids 

Personality 
changes  
(79 y) 

- 

Attention 
deficits and 
poor judg-
ment (79 y) 

Chronic ischemic 
changes in bilateral 

temporal and occipi-
tal lobes, right 

subcortical frontal 
lobes, and right 

illuminating hemi-
sphere. Atrophy of 
the medial temporal 

lobe 

- Resolution 
with VPA 

Abbreviations: BD 2 = Bipolar disorder type 2, BDZ = Benzodiazepines, CADASIL = Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy, 
CT = Computerized tomography, CVE = Cerebrovascular event, F = Female; M = Male, MRI = Magnetic resonance imaging, TBI = Traumatic brain injury, TIA = Transient ischemic 
attack, VaD = Vascular dementia, VCI = Vascular cognitive impairment, VPA = Valproic acid, WM = White matter, y = years. 
 
symptoms [57], confirming Ng et al. [1] suggestion that 
mixed features are the typical presentation of mania in the 
context of dementia.  

Finally, information on treatment was available for nine 
patients. Treatment was based, as previously reported [48], 
on the introduction of mood stabilizers and/or antipsychotics 
and the discontinuation of eventual antidepressants and/or 
stimulants. In five patients mood stabilizers, alone or in 

combination with antipsychotics, have been effective in the 
treatment of mania [37, 54, 57, 60, 68]. Monotherapy with 
antipsychotics has shown limited efficacy. In fact, in two 
patients that have been unsuccessfully treated with antipsy-
chotics, the resolution of mania followed the introduction of 
mood stabilizers [37, 54]. Just one patient, who has had only 
a partial response to mood stabilizers, showed a full response 
to antipsychotics [56]. Therapies for cognition, specifically 
donepezil and memantine have been administered in two 
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patients, one of which showed mood instability with both 
donepezil and memantine [37]. Another patient did not show 
any mood alterations after administration of donepezil [57]. 

3.4. Bipolar Disorder and Frontotemporal Dementia 

FTD is the second most common dementia in the prese-
nile population after AD. Three main subtypes have been 
described, namely the behavioral variant (bvFTD), previous-
ly known as Pick's disease, and two variants of primary pro-
gressive aphasia known as semantic (svPPA) and non-fluent 
variants (nfvPPA). Psychiatric misdiagnoses, especially with 
BD, occur in up to 50% of bvFTD patients and, on average, 
diagnosis is delayed up to 5-6 years after the onset of symp-
tomatology [69]. On the other hand, bvFTD can also be mis-
diagnosed in patients with psychiatric disorders. Indeed, up 
to one-third of patients initially diagnosed with possible or 
probable bvFTD can be reclassified as a psychiatric disorder 
after two years of multidisciplinary follow-up [70]. Howev-
er, other authors observed that formally diagnosed psychiat-
ric disorders are not overrepresented in patients with proba-
ble bvFTD, suggesting that psychiatric misdiagnosis in 
bvFTD can be reduced by strictly applying diagnostic crite-
ria [71]. From a clinical point of view, the differential diag-
nosis between FTD and psychiatric disorders may be based 
on longitudinal trajectories of frontal and stereotyped behav-
iors, general and frontal cognitive functioning, and social 
cognition: while frontal behavioral symptoms, such as disin-
hibition or apathy, worsen over time in patients with bvFTD, 
usually improve in patients with psychiatric disorders or re-
main stable in other neurodegenerative disorders [72]. 

FTD symptoms frequently overlap with those of BD, in-
cluding euphoria and elation [73], irritability, increased en-
ergy, pressured speech, racing thoughts, task-oriented behav-
ior, psychomotor hyperactivity, as well as, distractibility and 
disinhibition [74]. Shared origins and mechanisms between 
these conditions have been previously hypothesized and ap-
proximately 10% of patients with bvFTD also meet the crite-
ria for BD [13]. Manic or hypomanic episodes may precede 
other symptoms of FTD by many years, possibly represent-
ing either a risk factor for FTD or a prodrome associated to 
early anterior temporal involvement. Seven cases of patients 
who were diagnosed with BD in young adulthood (< 40 
years) and subsequently developed FTD have been identified 
through our search (Table 4) [75-80]. In three cases the onset 
of dementia was suggested by the occurrence of neurological 
signs, including poor coordination and language impairment 
[75], or progressive neuropsychiatric alterations (impulsivity, 
irritability, short-term memory loss, perambulation, persecu-
tory delusions, disorientation) [78]. Another patient present-
ed with behavioral symptoms suggesting FTD, such as less 
attention to hygiene and personal care, poor inhibition, and 
decreased the ability to regulate social behavior [76]. Intri-
guingly, in one patient, the onset of FTD dated back to a 
manic episode which was followed by progressive cognitive 
impairments [77]. 

On the other hand, BD could represent the first manifes-
tation of FTD, especially when occurring late in life. Five 
cases of late-onset BD (> 40 years) that, after a period of 
time ranging from 10 to 20 years, were diagnosed with 
bvFTD, were previously reported (Table 4) [80-84]. Neuro-
logical signs [80] or apathy, social withdrawal and hyper-

phagia [83] gave rise to suspect FTD in two cases. The other 
three patients have been investigated for dementia following 
the development of a manic episode with atypical features 
such as hypersexual talk, public masturbation, and delusional 
fixed ideas with repetitive behaviors, which were not present 
in previous affective episodes [81, 82, 84].  In ten additional 
cases, FTD onset coincided with a first manic episode which 
satisfied usual diagnostic criteria (e.g. euphoria, racing 
thoughts, logorrhea, increased energy, reduced need for 
sleep, prodigality, and grandiosity), but also showed atypical 
symptoms such as disorganization and disinhibited or child-
ish behaviors [85-94]. One of these patients had presented 
two years earlier with an episode characterized by apathy, 
anhedonia, lack of energy, and empathy [87], while the other 
six patients had experienced similar symptomatology about a 
year after the manic episode [85, 86, 88, 89, 92, 93]. 

Interestingly, three patients out of fifteen presenting with 
mania before FTD diagnosis had C9orf72 mutated [84, 88, 
92]. The other two patients had a mutation in the GRN gene 
[80, 83]. Finally, one patient presented a polymorphism as-
sociated to FTD on exon 12 of chromosome 17 [75]. At least 
in a subgroup of patients, FTD possibly shares a genetic pre-
disposition with BD. In particular, the expansion of C9orf72 
has been reported in a patient diagnosed with BD, one of 
whose parent with the same mutation showed an atypical and 
late-onset BD and subsequently progressed to FTD [95]. 
Another BD patient, who showed the same expansion and 
whose father was diagnosed with AD, has been described 
[96]. Even though BD was not found to be more prevalent in 
relatives of probands with FTD or amyotrophic lateral scle-
rosis who carried the C9orf72 mutation, higher rates of psy-
chotic and mood disorders, suicide, and autism spectrum 
disorders were observed in C9orf72 carriers compared to 
non-carriers [97]. Further studies specifically assessing the 
prevalence of BD in samples of FTD patients and relatives 
showing different underlying mutations are warranted.  

Further complicating the relationship between FTD and 
BD, bipolar patients may also show progressive cognitive 
and behavioral impairments that mimic bvFTD, constituting 
part of non-progressive FTD phenocopy syndromes [98]. 
Four cases of BD patients who gradually developed a syn-
drome fulfilling the criteria for possible bvFTD, including 
apathy, disinhibition, loss of empathy, stereotypical behav-
ior, and compulsiveness, in which 3- to 7- years follow-ups 
yielded no clinical progression, have been described by Dols 
and colleagues [99]. Repeated neuroimaging was within 
normal limits, cerebrospinal fluid biomarker studies were not 
supportive of underlying neurodegenerative pathology and 
C9orf72 mutation status was negative in all cases [99]. Some 
authors also hypothesized a specific post-bipolar dementia 
syndrome similar to bvFTD in several aspects, but only as-
sociated to mild longitudinal worsening [100]. 

As for the treatments available, lithium salts have not 
been evaluated in placebo-controlled trials to treat agita-
tion/aggression with or without psychosis in FTD. However, 
one case series found low-dose lithium carbonate to signifi-
cantly improve agitation and aggression in three patients 
with FTD [101]. Antipsychotics are often used to control 
agitation, aggression, and disinhibition in patients with FTD, 
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Table 4.  Patients with bipolar disorder (BD) and subsequent or concomitant frontotemporal dementia (FTD).  

References Sex 
Psychiatric 
Anteced-

ents 

Age at 
BD  

Age 
at 

FTD  
FTD Symptoms Neuroimaging MMSE 

Neuropsy-
chological 

Tests 

CSF  
Analysis 

Genetic 
Tests 

Young Adulthood BD (< 40 years) Followed by FTD 

Borges  
et al. (2019) 

[78]  
F BD 1 16 78 bvFTD 

Progressive impul-
sivity, verbal, and 

physical aggression, 
short-term memory 
loss, perseverative 

behaviors, perambula-
tion, persecutory 

delusions, disorienta-
tion, hyporexia, occu-
pational impairment 

MRI: brain 
atrophy with 

frontotemporal 
predominance 
and ischemic 

microangiopa-
thy 

SPECT: mod-
erate/severe 

bilateral fronto-
temporal hy-

poperfu-
sion/activation 

17 

Impaired 
executive 
functions, 
language, 
memory, 
and atten-

tion  

- - 

Cerami  
et al. (2011) 

[80] 
M 

BSD (retro-
spective 

diagnosis)  
- 57 bvFTD 

Apathy, lack of moti-
vation, retirement 

from so-
cial/community life, 
followed by impul-

sivity, aggressiveness, 
insomnia, motor 

hyperactivity, concen-
tration difficulties 

MRI: severe 
cortico-

subcortical 
atrophy, pre-
dominantly 

affecting right 
frontal and 

temporoparietal 
areas 

28 
Dysexecu-
tive profile 

- 
GRN 

mutation 

Papazacha-
rias et al. 

(2017) [75] 
F BD 1 20 56 PPA 

Early language im-
pairment, poor coor-

dination, aphasia, 
dysgraphia, disinhibi-
tion, weight gain due 

to the craving for 
sweet foods, decrease 
in personal hygiene, 
stereotyped motor 

behavior, disturbances 
in recognizing familiar 

faces 

MRI: white 
matter gliosis in 

bilateral sub-
cortical frontal 
areas, diffuse 

cortical atrophy 
in bilateral 
frontal and 

temporal areas 

SPECT: hy-
poperfusion in 
bilateral frontal 
and temporal 

areas 

23 
Dysexecu-
tive profile 

Normal Normal 

Papazacha-
rias et al. 

(2017) [75] 
M BD 2 28 53 

FTD with 
parkinson-

ism 

Neurological signs 
(dysarthria, ataxia) 

MRI: cortical 
atrophy in 
frontal and 

temporal areas 

SPECT: hy-
poperfusion in 
bilateral frontal 
and temporal 

areas 

22 
Dysexecu-
tive profile 

Mild in-
crease of 

tau proteins 

Polymor-
phism 

associated 
to FTD on 
exon 12 
of chro-
mosome 

17 
(3’UTR+
78C/T) 

(Table 4) Contd…. 
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References Sex 
Psychiatric 
Anteced-

ents 

Age at 
BD  

Age 
at 

FTD  
FTD Symptoms Neuroimaging MMSE 

Neuropsy-
chological 

Tests 

CSF  
Analysis 

Genetic 
Tests 

Pavlovic  
et al. (2011) 

[77] 
F BD 1 33 68 bvFTD 

The manic episode 
followed by low 

mood, anhedonia, 
lethargy, then aggres-

siveness, cognitive 
impairment, and 

decline in so-
cial/personal conduct, 
hyperorality, craving 

for sweets, stereo-
typed behavior, utili-

zation behavior aspon-
taneity, intermittent 

mutism 

CT: mild 
widening of 
frontal sulci 
and enlarged 

frontal horns of 
lateral ventri-

cles. 
MRI: technical-
ly limited but 

confirmed 
similar find-

ings. 
SPECT: re-
duced blood 
flow in both 
frontal and 

temporal lobes, 
more marked 

on the left side   

17 to 24 - - - 

Poletti et al. 
(2013) [76] M 

BD (hyper-
sexual in 

manic 
phases) 

Young 
adult-
hood 

71 bvFTD 
Poor hygiene and 

personal care, disinhi-
bition, prodigality 

Not reported 30 

Impaired 
executive 
functions 
(decision- 

making 
only) 

- - 

Velakoulis 
et al. (2009) 

[79] 
M BD 34 39 FTD - - - - - - 

Late-onset BD (> 40 Years) Followed by FTD 

Cerami  
et al. (2011) 

[80] 
M BD 2 42 60 PPA 

Dysarthria, reduced 
fluency, anomias, 

phonological errors, 
dropping of function 

words, and verbal 
perseverations 

MRI: cerebral 
atrophy, pre-
dominantly 

affecting left 
frontotemporal 
and perisylvian 

areas 

- - - GRN 
mutation 

Floris et al. 
(2014) [84] M BD 1 42 64 bvFTD 

Repeated euphoric 
manic and hypomanic 
episodes followed by 
one episode of sexual 

disinhibition, delu-
sional fixed ideas, and 

repetitive behaviors 
(64 years) 

MRI: bilateral 
frontotemporal 
atrophy, promi-
nent in frontal 

areas 
SPECT: reduc-
tion of uptake 

in the left 
frontotemporal 
and right fron-

toparietal 
regions 

- 

Marked 
deficits in 
attention, 
executive 

function and 
working 
memory, 

anomia, and 
verbal 

fluency 
dysfunction 

- 
C9ORF72 
gene (>70 
repeats) 

Martins  
et al. (2018) 

[82] 
F BD 1 75 85 bvFTD 

The manic episode 
with persecutory 

delusions and auditory 
hallucinations, fol-

lowed by mood 
swings 

MRI: diffuse 
cortical atrophy 

with frontal 
predominance; 

hippocampi 
were only 

slightly reduced 
SPECT: hy-

poperfusion of 
the frontal 

lobes 

16 

Visuospatial 
disabilities, 
dysexecu-
tive profile 

Normal - 

(Table 4) Contd…. 
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References Sex 
Psychiatric 
Anteced-

ents 

Age at 
BD  

Age 
at 

FTD  
FTD Symptoms Neuroimaging MMSE 

Neuropsy-
chological 

Tests 

CSF  
Analysis 

Genetic 
Tests 

Monji et al. 
(2014) [81] 

M BD 1 46-47 52 bvFTD 

Depressive symptoms 
(42 years), followed 
by hypomanic symp-
toms including hyper-

sexual talk, public 
masturbation at 46, 

and apathy at 47 

SPECT: pre-
dominant 
frontal hy-

poperfusion 

MRI: predomi-
nant frontal 

brain atrophy 

- 

Frontal lobe 
hypofunc-

tion 
(WCST) 

- - 

Rubino  
et al. (2017) 

[83] 
M BD 1 55 70 bvFTD 

Less extroversion, 
indifference, hyper-
phagia, followed by 
apathy, retirement 

from social and leisure 
activities 

CT: asymmet-
rical brain 

ventricles and 
mild fronto-

temporal atro-
phy 

18-FDG PET: 
marked hypo-
metabolism in 

bilateral fronto-
temporal areas 

22 

Selective 
attention, 

verbal 
memory, 

and execu-
tive func-
tions defi-

cits 

Normal 

A c.1639 
C>T 

variant in 
the exon 
12 of the  

GRN 
gene 

The First Manic Episode at FTD Onset 

Bretag-
Norris 

(2019) [89] 
F Depression - 72 bvFTD 

The manic episode 
preceded by personali-

ty and behavioral 
change (incarcerations 

oversea for driving 
and drug offenses, 

property damage, and 
loss of money 18 
months before) 

MRI: moder-
ate-severe 

frontotemporal 
parenchymal 
brain volume 

loss 

SPECT: 
marked bilat-

eral frontotem-
poral hy-

poperfusion 

- 
Dysexecu-
tive profile 

- - 

Dionisie  
et al. (2020) 

[91] 
F None - 48 bvFTD 

Childish behavior, 
various and repeated 
verbal and physical 

conflicts with different 
people, dromomania, 
excessive spending, 

disinhibition 

CT: significant 
global cerebral 

atrophy 

MRI: signifi-
cant bilateral 

frontotemporal 
atrophy (the 

temporal lobes 
were more 

severely affect-
ed than the 

frontal lobes) 

19 - - - 

Galvez-
Andres  

et al. (2007) 
[93] 

F None - 
59-
62 

bvFTD 

Progressive personali-
ty change, neglect of 

personal hygiene, 
hoarding, suspicious-

ness, wandering, 
followed by a manic 
episode, then anhe-

donia, apathy, anxiety, 
insomnia, somatic 

complaints 

MRI: normal. 
18-FDG 

PET: normal 
24 

Dysexecu-
tive profile 

- - 

(Table 4) Contd…. 
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References Sex 
Psychiatric 
Anteced-

ents 

Age at 
BD  

Age 
at 

FTD  
FTD Symptoms Neuroimaging MMSE 

Neuropsy-
chological 

Tests 

CSF  
Analysis 

Genetic 
Tests 

Ibáñez 
(2012) [90] M BD 1  44 45 bvFTD Manic episode with 

psychotic features 

MRI: progres-
sive  atrophy in 
temporoparietal 

regions  
18-FDG PET-

CT: diffuse 
hypometabo-

lism, with 
strikingly 
decreased 
metabolic 

activity sym-
metrically in 

bilateral frontal 
and anterior 

temporal lobes 

- - - - 

Kerstein  
et al. (2013) 

[87] 
M 

Subsyndro-
mal hypo-

mania 
(retrospec-
tive diagno-

sis) 

- 65 bvFTD 

Apathy, anhedonia, 
and lack of energy 

followed after 3 years 
by a manic episode 
with disinhibited 
sexual behavior, 

lability 

Unremarkable 20 

Weakness 
in visuospa-
tial abilities 

and im-
pairments in 

mental 
processing 

speed, 
working 
memory, 
executive 
functions 

- - 

Payman  
et al. (2019) 

[92] 
M None - 67 bvFTD 

Mania with psychotic 
features preceded by 
professional miscon-

duct (misappropriating 
money, falsifying 

documents, lying to 
investigators) 18 

months before, and 
followed by apathy, 
verbal and manual 

stereotypies 

MRI: diffuse 
cerebral tissue 
loss predomi-
nantly in the 

frontotemporal 
lobes 

 18-FDG PET: 
hypometabo-

lism in the 
anterolateral 
frontal lobes 
and anterior 

cingulate gyrus 

22 

Prominent 
and severe 
executive 

dysfunction 
and im-

paired new 
learning 

- C9ORF72 
mutation 

Prevezanos 
et al. (2017) 

[85] 
M None - 76 bvFTD 

Loosening of associa-
tions and ample pro-

fanity, night-
wandering, followed 
by diminished voli-
tion, and increased 

reliance on caregivers 
for planning activities 

of daily living 

CT: significant 
atrophy involv-
ing the frontal 
and temporal 

lobes 

30 

Visuospatial 
disabilities, 
dysexecu-
tive profile 

- - 

Saridin  
et al. (2019) 

[88] 
M None - 69 FTD-ALS 

Manic episode (med-
dling and fight picking 

with spouse and 
authorities; disinhibi-

tion, incoherent 
thought); one year 
later apathy and 

reduced empathy, 
impaired speech, 
progressive gait 

instability, and hand 
weakness 

MRI: age-
related atrophy 

and white 
matter intensi-

ties (no changes 
after two years) 

- Dysexecu-
tive profile 

 A specific 
profile with 

a slightly 
decreased 
amyloid-
beta con-

centration, 
normal 

levels of 
 t-tau and  

p-tau 

C9ORF72 
repeat 

expansion 
> 30 

(Table 4) Contd…. 
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References Sex 
Psychiatric 
Anteced-

ents 

Age at 
BD  

Age 
at 

FTD  
FTD Symptoms Neuroimaging MMSE 

Neuropsy-
chological 

Tests 

CSF  
Analysis 

Genetic 
Tests 

Shah (2013) 
[94] M None 54 55  bvFTD 

Irritability, behaviour-
al changes (excessive 

time on the phone, 
extra measures for 

grooming, stereotyped 
interests, incongruous 
planning, decreased 
sleep and increased 
demand for specific 

food items, hypersex-
uality, alcohol intake, 

and smoking) 

MRI: diffuse 
cerebral atro-

phy, principally 
in the frontal 
and temporal 

area and greater 
on the right 

side 

21 

Significant 
impairment 
in remote 
and recent 
memory, 
poor per-
ceptual-
motor 

function 
(BVMGT), 
and signifi-
cant execu-

tive dys-
function 
(WCST) 

- - 

Vorspan  
et al. (2012) 

[86] 
F Two MDEs - 54 bvFTD 

Mania with echolalia, 
echopraxia, amnesia, 

hyperorality, followed 
by apathy, mutism, 
motor retardation, 
anosognosia, then 

euthymia (two addi-
tional episodes) 

CT: cortical 
atrophy 

SPECT: anteri-
or temporal and 

frontal lobe 
hypoperfusion. 
MRI: frontal 

atrophy 

- 

Dysexecu-
tive profile 

with im-
paired 

working 
memory and 

attention, 
mild impul-

sivity, 
reduced 
mental 

flexibility 

Normal - 

Iatrogenic Mania in FTD 

Thorlacius-
Ussing  

et al. (2020) 
[111] 

M None - 54-
58 

bvFTD 
with par-
kinsonism 

Irritability, lack of 
empathy, and social 

withdrawal, followed 
by mild akinetic-rigid 

parkinsonism with 
right-sided bradykine-
sia and rigidity. Wors-
ening of manic symp-
toms after levodopa 

18-FDG PET: 
widespread 

reduced meta-
bolic activity in 

frontal and 
parieto-

temporal areas 
with a left-

sided predomi-
nance 

DAT-SPECT: 
significant 

tracer binding 
asymmetry 

with decreased 
binding espe-
cially on the 

left side (early 
loss of func-

tional nigrostri-
atal dopamin-
ergic neuron 
terminals) 

- 

Impaired 
executive 
functions 
and emo-

tional 
recognition 

Normal 

Heterozy-
gous for 
hexanu-
cleotide 
repeat 

expansion 
(G4C2) 
within 

C9orf72 

Abbreviations: 18-FDG PET = 18-Fluoro-2-deoxy-d-glucose positron emission tomography, BD = Bipolar disorder, BD 1 = Bipolar disorder type 1, BD 2 = Bipolar disorder type 2, 
BSD = Bipolar spectrum disorder, BVMGT = Bender visual-motor gestalt test, DAT-SPECT: Dopamine transporter - single photon emission computed tomography, F = female, 
FAB: Frontal assessment battery, MDEs = Major depressive episodes, MMSE = Mini-mental state examination, MRI = Magnetic resonance imaging, CSF = Cerebrospinal fluid,  
CT = Computed tomography , M = male, NPI: Neuropsychiatric inventory, SPECT = Single photon emission computed tomography , WCST = Wisconsin card-sorting test. 
 
despite this population is highly sensitive to the extrapyram-
idal side effects [102]. Serotoninergic drugs on their part 
showed some efficacy on behavioral symptoms of FTD.  
Treatment with citalopram 40 mg/day has been found to be 
effective on disinhibition, irritability, and depressive symp-
toms of FTD [103], but a systematic review on pharmacolog-
ical interventions for bvFTD concluded that trazodone has 

the greatest effect on behavioural disturbances including 
depressive symptoms, insomnia, irritability, and agitation 
[104]. Compared to the use of atypical antipsychotics, the 
use of trazodone is associated to a lower rate of mortality in 
patients with dementia, though trazodone is not completely 
safe in this population. In fact, the risk of fractures and falls 
is similar in patients treated with trazodone or atypical anti-
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psychotics [105]. Besides, AChEIs are not recommended for 
the treatments of behavioral symptoms in FTD [104]. AChE-
Is use, in fact, may exacerbate behavioral symptoms [106]. 
One study reported that the donepezil discontinuation led  
to improvement in agitation/aggression, irritability/lability, 
aberrant behavior, and delusions [107]. Finally, preliminary 
studies with stimulant drugs have been conducted on the 
basis of the hypothesis of dopaminergic dysfunction in FTD 
[108]. Dextroamphetamine has shown potential efficacy in 
reducing apathy and disinhibition in eight patients with 
bvFTD [109] and a single administration of methylphenidate 
(40 mg) effectively reduced abnormal risk-taking behavior in 
a small sample of bvFTD patients [110]. However, mania 
has been triggered by levodopa in a patient with a C9orf72 
mutation associated bvFTD [111], suggesting that caution is 
needed in the introduction of dopaminergic treatments in 
subjects with FTD. 

4. PHARMACOLOGICAL AND PHYSICAL TREAT-
MENT OF (HYPO)MANIC SYMPTOMS IN PATIE-
NTS WITH DEMENTIA 

No randomized controlled trials of treatments for BD in 
patients with dementia have been conducted so far. Conse-
quently, the evidence for the efficacy and tolerability of 
pharmacological treatments for mania in patients with de-
mentia is mainly based on case reports and trials on behav-
ioral symptoms of dementia. An improvement in behavioral 
symptoms of dementia, including agitation and aggression, 
has been observed in patients with mild to moderate AD af-
ter treatment with specific drugs, especially memantine, and 
rivastigmine [112]. However, no specific treatments for de-
mentia-related manic symptoms have been proposed. Indeed, 
patients with dementia and behavioral disorders, such as 
agitation or aggression, and psychotic symptoms are likely to 
receive antipsychotics, notwithstanding the increased risk of 
adverse outcomes. However, whenever possible, non-
pharmacologic interventions and mood stabilizers should be 
preferred. Anticonvulsants, such as valproate, have been 
widely used in clinical practice for patients with manic 
symptoms and lithium salts still represent a good option, 
despite the possibility of neurotoxicity at serum levels within 
the therapeutic range due to a combination of neuropatholog-
ical alterations, medical comorbidities, and age�related 
pharmacokinetic changes in patients with dementia.  

4.1. Lithium 

Lithium is the pharmacological agent with the oldest use 
in the treatment of BD. Shortly after its efficacy in the treat-
ment of mania was proven, lithium’s efficacy in the prophy-
laxis of manic, depressive, and mixed episodes of BD has 
been demonstrated. The use of lithium in the treatment of 
mania in older patients with BD was supported by a random-
ized controlled trial (GERI-BD), which compared lithium to 
divalproex in elderly patients to acute mania. Despite re-
sponse rates not differ significantly between the lithium and 
divalproex groups after nine-week, a longitudinal mixed 
model of improvement favored lithium [113]. More recently, 
lithium has been found to exert neuroprotective effects, pos-
sibly related to its prophylactic action on affective episodes, 
which may be per se responsible for cognitive impairment in 
BD patients, but also by means of the inhibition of the gly-

cogen synthase kinase-3 beta, whose overactivation is asso-
ciated to AD pathophysiology [114]. Importantly, in a recent 
prospective study, lithium treatment has been associated to a 
lower incidence of AD and a slowing of cognitive impair-
ment progression [115]. A sample of 61 elderly patients with 
a diagnosis of amnestic MCI without psychiatric comorbidity 
was randomized to receive low doses of lithium (0.25-0.50 
mmol/L) or a placebo. While participants in the placebo 
group displayed cognitive and functional decline, patients 
receiving lithium were cognitively and functionally stable 
over 24 months and showed greater abilities on memory and 
attention tests at follow-up. In addition, patients in the treat-
ment group had a 30% increase in cerebrospinal fluid con-
centrations of the amyloid-beta peptide after 36 months of 
treatment, indicating less intracerebral storage of amyloid-
beta peptide [115]. Intriguingly, a recent epidemiological 
register-based study found that increases in age-adjusted AD 
mortality between 2000-2006 and 2009-2015 were negative-
ly correlated with trace lithium levels in public water of Tex-
as Counties, supporting a positive effect of lithium on slow-
ing the AD process [116]. 

Unfortunately, despite these findings, a dramatic decrease 
in lithium’s use has been observed in recent decades, espe-
cially in elderly patients. This latter tendency can be ascribed 
both to the low therapeutic index of lithium and to the in-
creasing diffusion of other “mood stabilizers” considered 
more manageable. As a consequence, scarce attention has 
been devoted to lithium efficacy in treating BD or behavioral 
symptoms in patients with dementia. Based on our systemat-
ic search, few reports and one clinical trial described the use 
of lithium in patients with dementia. In a case series of six 
patients with AD and bvFTD, behavioral symptoms that 
failed to respond to treatment with antipsychotics improved 
with low doses of lithium carbonate (ranging from 300 to 
600 mg daily) [101]. In addition, one patient with FTD, who 
was a C9orf72 mutation carrier, had a resolution of mania 
with antipsychotic and lithium treatment [111]. Nevertheless, 
in another case nor antipsychotics nor lithium were effective 
in treating manic symptoms [89]. In a patient with AD, 
symptoms of agitation, aggression, and wandering have been 
shown to decrease with lithium 300 mg daily [117]. In an-
other AD patient lithium has been added to the antipsychotic 
with remission of mania [15]. Moreover, manic symptoms 
have been shown to stabilize 5 days after taking lithium in 
patients with VCI [37]. According to these findings, lithium 
was well-tolerated at serum levels below 0.80 mmol/L. Just 
one patient had side effects such as sedation and tremor that 
appeared when the lithium dose exceeded 600 mg daily 
[101].  

More recently, the efficacy of lithium to treat behavioral 
symptoms in AD was assessed in the 12-week double-blind 
clinical trial Lit-AD. In this study, low-dose lithium did not 
differ from placebo in treating agitation, but significantly 
reduced NPI delusion and irritability/lability. Moreover, lith-
ium was associated to global improvement and reduction of 
manic symptoms in patients with high Young Mania Rating 
Scale scores. Importantly, lithium did not differ significantly 
from placebo on safety outcomes and was not associated to 
cognitive decline [118]. 
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The tolerability of lithium levels below 0.80 mmol/l was 
investigated in an open-label study on patients with MCI 
[119]. After a 1-year treatment, lithium-treated patients re-
ported a rate of side effects similar to those treated with a 
placebo. The authors observed that side effects were mild 
and transient and a dose reduction was sufficient to relieve 
complaints, leading to the conclusion that lithium treatment 
was safe and well-tolerated at serum concentrations of 0.25-
0.5 mmol/L [119]. However, patients with comorbid neuro-
logical alterations such as dementia, pre-existing episodes of 
confusion, EEG abnormalities, and extrapyramidal symp-
toms (EPS) can be prone to develop frequent and severe lith-
ium-induced neurotoxicity [120-123]. Subjects with neuro-
degenerative diseases could be vulnerable to neurological 
side effects such as confusion, disorientation, memory loss, 
ataxia, and akathisia that may occur even at lithium serum 
levels within the reference range established for adult pa-
tients. Neurotoxicity can be favored by intracellular levels 
higher than those expected at a given lithium serum concen-
tration in geriatric patients, due to lithium’s pharmacokinet-
ics alterations emerging with age [123, 124]. Importantly, the 
risk to develop neurotoxicity is particularly increased when 
lithium is prescribed in combination with antipsychotics 
[125-127]. When neurotoxicity occurs, symptoms are usually 
reversible after lithium discontinuation [128], and the rein-
troduction of lithium at a lower dose is not precluded [129]. 
However, time for recovery may be prolonged in the elderly 
and patients with neurological illnesses [129]. 

4.2. Anticonvulsants 

Valproate was first approved as an anticonvulsant com-
pound and given its antimanic properties has further 
achieved the indication for the treatment of BD [130]. In-
deed, valproate offers a more manageable alternative to lithi-
um in the treatment of patients with secondary mania related 
to neurological illnesses [131], showing similar efficacy in 
acute mania [113]. Moreover, the use of valproate could help 
to reduce the dose of antipsychotics. Low doses and a slow 
titration are generally well tolerated. Moreover, valproate 
confers a lower risk of of drug-drug interaction if compared 
to other antiepileptics such as carbamazepine. Side effects 
observed in patients with dementia during treatment with 
valproate include sedation, gait disturbances, gastrointesti-
nal, urinary tract infections, thrombocytopenia, and tremor 
[132]. According to a small trial conducted in patients with 
dementia, valproate may be started at a low dosage (250 
mg/day) and slowly titrated (up to 1000 mg/day) [133], bear-
ing in mind that the serum concentrations could not corre-
spond to the therapeutic effect [134]. However, an evaluation 
of the cost-benefit ratio is necessary before starting a treat-
ment with valproate preparations, since its use in people with 
AD has been associated to a higher risk of death from causes 
of dementia [135]. In contrast with what has been shown for 
lithium [115], there is no evidence that valproate can slow 
the cognitive or functional progression of AD [136].  Con-
versely, the use of valproate in bipolar patients has been as-
sociated to an increased risk of subsequent dementia [137]. 
Thus, valproate should be considered to manage mania if 
lithium is contraindicated or cannot be administered, for ex-
ample when intravenous therapy is needed. Indeed, most 
guidelines do not recommend the use of valproate to manage 
mania and agitation in patients with dementia, unless it is 

indicated for another condition [138]. However, valproate 
has been widely prescribed off-label for this purpose based 
on case reports.  

In reviewed studies, mania improved with valproate 
preparations combined with antipsychotics in two patients 
with bvFTD [86, 93], one of which also showed cognitive 
improvements [86], and in one patient with PPA [75]. 
Valproate preparations successfully treated manic symptoms 
in two patients with VaD due to CADASIL [54, 68]. Moreo-
ver, in a case series of 20 patients with AD, valproate has 
been found effective and safe for the treatment of behavioral 
symptoms: 17 out of 20 patients improved with low and flex-
ible doses of valproate, although four required augmentation 
with other psychotropic medications [139]. In an open-label 
study, 15 patients with dementia have been treated with 
valproate preparations, alone or in combination with a se-
cond-generation antipsychotic, showing an improvement in 
physical aggression and irritability [140]. Nevertheless, a 
meta�analysis of five studies concluded that valproate prepa-
rations had little or no effect on agitated and aggressive be-
haviors in patients with dementia and higher adverse effects 
compared to placebo [132]. Importantly, in a small study, 
which evaluated the efficacy of valproate on mood, psychot-
ic, and behavioral symptoms in old age, a premorbid diagno-
sis of BD predicted a better response to valproate in the sub-
sample of patients with dementia [141]. 

The effect of carbamazepine on mania has been also ob-
served in patients with dementia. A case report [142] and 
two open prospective studies [143, 144] reported improve-
ment of manic-like symptoms with carbamazepine alone or 
in combination with an antipsychotic, also in patients who 
had failed to respond to neuroleptic medications. Moreover, 
a meta-analysis of two RCTs showed significant improve-
ment in behavioral symptoms with carbamazepine mono-
therapy (300-400 mg/day per over 6 weeks) in comparison to 
placebo [145]. Both RCTs reported good tolerability of car-
bamazepine in the short term, whereas one study by Cham-
bers et al. [146] observed a worsening in cognitive function 
and no efficacy on dementia overactivity. The most common 
neurological side effects are dizziness, sedation, vertigo, 
ataxia, diplopia, nystagmus, blurred vision, and cognitive 
impairment [147]. Other relevant side effects include gastro-
intestinal disturbances, hyponatremia, skin rashes, and blood 
dyscrasias [148]. Importantly, adverse cognitive effects seem 
more marked with carbamazepine than with newer antiepi-
leptic drugs [149]. Due to adverse effects and drug interac-
tions involving the P450 cytochrome, the use of carbamaze-
pine is strongly limited in older patients. 

Among other anticonvulsants, gabapentin has shown no 
antimanic properties in young adults, but its favorable toxici-
ty profile along with anxiolytic and antalgic properties make 
it a suitable medication for elderly patients [150]. Indeed, 
gabapentin (600-1200 mg/day) combined with antipsychotics 
resulted well-tolerated and effective in the treatment of ma-
nia and potentially helpful in reducing the dose of antipsy-
chotic drugs [150]. A recent systematic review concluded 
that gabapentin and pregabalin can have a benefit on aggres-
sion and agitation in AD and mixed dementia, whereas evi-
dence in FTD is lacking [151]. Notably, gabapentinoids have 
been associated to a lower risk of death in comparison to 
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valproate and carbamazepine in patients with AD [135]. For 
this reason, gabapentin and pregabalin could be considered 
alternative treatments for manic symptoms in AD when anti-
psychotics and other antiepileptics’ present risks of toxicity 
and interactions or when comorbid conditions such as anxie-
ty disorders and pain are present.  

Finally, lamotrigine is an effective and well-tolerated an-
ticonvulsant for the prevention of mood episodes, particular-
ly depression, which could be used in older adults with BD 
[152]. In a retrospective medical records review, five pa-
tients diagnosed with dementia showed an improvement in 
manic symptoms and agitation after five months of treatment 
with lamotrigine (ranging from 100 to 300 mg/day) without 
side effects and cognitive worsening [153]. Lamotrigine has 
little influence on the pharmacokinetics of other agents and a 
generally favorable safety profile [154]. 

4.3. Antipsychotics 

Antipsychotics are not approved by the Food and Drug 
Administration for the treatment of behavioral and psycho-
logical symptoms of dementia in the US. As for other coun-
tries, among second-generation antipsychotics (SGA) only 
risperidone received approval for symptomatic management 
of aggression and severe agitation in the late stages of Alz-
heimer-type dementia. Nevertheless, dementia represents one 
of the main reasons for the off-label prescription of antipsy-
chotics. Across different national settings, at least one-fifth 
of patients affected by dementia is prescribed antipsychotics 
[155-157]. Dementia is a common diagnosis in patients 
treated with antipsychotics in primary care in the UK, being 
diagnosed in approximately 15% of patients receiving anti-
psychotics overall [158]. In the US, dementia is diagnosed in 
25-50% of patients receiving antipsychotics [159]. Organic 
brain syndromes, including AD, are among the strongest 
predictors of off-label antipsychotic use, second only to un-
specified psychoses [157]. Second-generation antipsychotics 
(SGAs) are usually preferred, primarily quetiapine, olanzap-
ine, and risperidone [157, 160-164]. Clozapine may be useful 
for treatment-refractory aggressive behaviors of hospitalized 
patients with dementia, which have failed to improve with 
other antipsychotics. Low doses of clozapine (12.5-200 
mg/day) seem to rapidly reduce aggressive symptoms fa-
vouring early discharge of patients [165]. Prescribed doses of 
antipsychotics are mostly below the recommended ones for 
schizophrenia [157, 163], with higher doses being more fre-
quently discontinued [162]. 

Among patients with dementia, those with behavioural 
disorders, such as agitation or aggression, and psychotic 
symptoms are more likely to receive antipsychotics [164, 
166-168]. Importantly, BD comorbidity is one of the strong-
est predictors of antipsychotic medication use in patients 
with dementia [164, 166, 167]. Nevertheless, no randomized 
controlled trials of antipsychotic treatments for manic epi-
sodes in patients with dementia have been conducted so far. 
Only a few open-label studies have been conducted in pa-
tients with geriatric BD, with some low-quality evidence of 
efficacy for clozapine [169], risperidone [170], quetiapine 
[171], and asenapine [172, 173]. Unfortunately, dementia is 
often included among exclusion criteria in trials of treat-
ments for older adults with BD, while BD patients are almost 

invariably excluded from trials on dementia-related behav-
ioral disorders.  

In randomized, placebo-controlled double-blind trials 
with patients affected by behavioral and psychological symp-
toms of dementia, both first-generation antipsychotics 
(FGAs) and SGAs showed modest efficacy [174, 175], espe-
cially in less severe dementia, outpatients, and psychosis 
[176]. A recent meta-analysis confirmed small effect sizes of 
aripiprazole, risperidone, and quetiapine, but found no sig-
nificant differences between olanzapine and placebo on any 
effectiveness outcomes [177]. In addition, in the largest ran-
domized controlled trial conducted to date in patients with 
AD-related psychosis, aggression or agitation, atypical anti-
psychotics were found to improve anger, aggression, and 
paranoid ideas, but failed to significantly affect cognition, 
care needs, and quality of life [178]. Conversely, olanzapine 
was found to worsen overall functioning compared to place-
bo [178]. Moreover, while antipsychotics marginally outper-
formed placebo in terms of clinical benefits, the time to dis-
continuation of treatment due to intolerance, adverse effects, 
or death significantly favored placebo, and, in about half the 
patients, olanzapine, quetiapine, and risperidone were dis-
continued within 8 weeks [179]. 

Many adverse outcomes of antipsychotic treatment have 
been reported in patients with dementia. A higher likelihood 
of venous thromboembolism, stroke and hip fracture has 
been observed in elderly with dementia exposed to antipsy-
chotics [180]. The risk of venous thromboembolism has been 
found especially elevated in new users and users of both 
FGAs and SGAs [181]. A significantly higher risk of cere-
brovascular events in patients with AD treated with atypical 
antipsychotics has also been observed in a meta-analysis of 
clinical trials [176]. However, there has been some contro-
versy regarding this risk and a large register-based retrospec-
tive cohort study of patients diagnosed with AD, VaD or 
mixed dementia failed to observe an increase in cerebrovas-
cular events in those treated with antipsychotics [182]. Anti-
psychotic use, instead, has been associated to an increased 
risk of acute cardiac events [180], head injuries and traumat-
ic brain injuries in patients with AD [183]. In addition, com-
pared to younger patients, the elderly shows a higher risk of 
long-term antipsychotic-related side effects, such as tardive 
dyskinesia with FGAs [184, 185] or metabolic syndrome 
with SGAs [186]. 

Importantly, in 2005, the US Food and Drug Administra-
tion announced that the treatment with SGAs is associated to 
increased mortality in elderly patients with dementia [187]. 
The warning, which has been subsequently extended to 
FGAs [188] based on retrospective studies [189, 190], was 
initially based on data from seventeen placebo-controlled 
trials performed with olanzapine, aripiprazole, risperidone, 
or quetiapine, which showed a nearly 2-fold increase in mor-
tality in the drug-treated group compared to placebo-treated 
patients. The deaths were mostly caused by heart-related 
events, such as heart failure and sudden death, or infections, 
mostly pneumonia [187]. No significant differences in death 
risk increase were found among atypical antipsychotics in a 
recent meta-analysis [177], however, quetiapine showed the 
lowest relative risk in a large retrospective cohort study 
[191]. Interestingly, the risk of all-cause mortality in older 
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patients with mood disorders initiating antipsychotic treat-
ment has been found to be similar to that of elderly with de-
mentia, which means that increased mortality could be inde-
pendent of diagnosis and solely related to antipsychotic 
treatment in older ages [192]. 

Despite these risks, about two-thirds of antipsychotic-
treated old-aged patients with dementia receive long-term 
treatment in the US [159, 161]. Variations in the prevalence 
of use of antipsychotic medications can be observed from 
community to institutional settings, which show higher rates 
of treatment [166]. Consequently, in 2012, the US Centers 
for Medicare and Medicaid Services has undertaken a na-
tional partnership to improve dementia care, aimed at reduc-
ing antipsychotic prescribing in long-term care. The use of 
antipsychotic treatments in long-stay residents of nursing 
facilities in the US has indeed declined between 2011 and 
2014, especially in patients with dementia. However, anti-
psychotic use has not decreased in patients with mood disor-
ders [155] and antipsychotics were prescribed in almost two-
thirds of subjects with both BD and dementia in nursing 
homes, even when BD was diagnosed after dementia [155]. 

Different patterns of prescription were observed in Ger-
many, with a higher number of treatment episodes and a 
shorter duration in dementia patients suggesting frequent 
“as-needed” treatment [193]. Importantly, the discontinua-
tion of antipsychotic treatments does not seem to worsen 
neuropsychiatric symptoms [194] and is feasible in up to 
80% of patients treated [195]. 

In our opinion, antipsychotic treatment benefits should 
always be balanced with risks and maintenance therapy 
should be avoided, whenever possible, in patients with de-
mentia-related behavioral symptoms. Low-potency atypical 
agents could be preferred in patients at high risk of extrapy-
ramidal symptoms. However, as previously suggested [196], 
low doses of high-potency antipsychotics could be used for 
short-term treatment of severe manic episodes, with adequate 
monitoring of side effects. 

Since available antipsychotic treatments displayed a lim-
ited efficacy and acceptability in dementia-related behaviors, 
recent studies have been focused on novel biological targets 
[197, 198]. Promising preliminary results come from a phase 
III clinical trial on antipsychotics targeting serotonin 5-
HT2A receptors: pimavanserin, a selective inverse agonist of 
the 5-HT2A receptor already approved for treating hallucina-
tions and delusions in patients with Parkinson’s disease, is 
now under study for AD-related psychosis [197]. 

4.4. Electroconvulsive Therapy  

The effectiveness and the safety of electroconvulsive 
therapy (ECT) have been repeatedly documented in the 
treatment of mood and psychotic disorders in the geriatric 
population, where higher response rates have been some-
times found [199]. Many cases of elderly patients with de-
mentia receiving ECT for major depression have been de-
scribed. Similar response rates were repeatedly observed in 
depressed patients with and without dementia or MCI both in 
retrospective [200] and prospective studies [201, 202]. While 
only a few bipolar depressed patients were included in some 
of these samples, effective ECT treatment of bipolar depres-
sion with comorbid dementia has been also reported in two 

patients, one affected by FTD [203] and the other by multi-
ple system atrophy [204], respectively showing catatonic and 
melancholic features. Two patients effectively treated with 
ECT for agitated delusional depression in the context of AD 
have also been described [205]. Both patients had neither 
psychiatric history nor family history of psychiatric disorders 
[205]. However, their symptoms could be subsumed, in a 
traditional framework, under the realm of involutional mel-
ancholia, which has been equated, by some authors, to bipo-
lar mixed states [206]. ECT has been found effective also in 
treating mania or agitated behavior in four BD patients af-
fected by advanced dementia [207-209]. Both unilateral 
[209] and bilateral [207] ECT have been used. Significant 
improvements in manic symptoms were observed, usually 
after short courses of ECT, in some cases followed by 
maintenance courses [209]. In addition, numerous studies 
suggested ECT effectiveness in the treatment of behavioral 
excitatory symptoms of dementia, such as aggression and 
agitation. A systematic review of 17 studies pooled data on 
122 patients treated with ECT for dementia-related agitation 
or aggression [210]. The most common diagnoses of demen-
tia were AD and vascular or mixed dementia. Agitation, 
screaming, yelling, and physical aggression were the most 
commonly reported behaviors. In most cases, a bilateral elec-
trode position was used (97 of 122, 80%). Substantial clini-
cal improvements were noted in 88% of cases (107 of 122), 
often early in ECT course [210]. Interestingly, in more than 
half of responders who were followed-up after treatment, 
maintenance ECT was applied (51 of 82, 62%). In the other 
responders, symptom-free intervals lasted between 3 and 15 
months after ECT [210]. In a recent retrospective chart re-
view of 60 patients with dementia presenting with symptoms 
of aggression or agitation, a significant reduction in agitation 
after ECT was confirmed, with significant improvements 
also being reported after 3 and 6 treatments [211]. In addi-
tion, a reduction in psychotropic polypharmacy was reported 
and global functioning significantly improved [211]. Since 
most studies do not report in detail on mood disorders prior 
to ECT, it cannot be excluded that the efficacy of ECT in 
patients with dementia is partly related to mood-stabilizing 
effects [210]. 

Common side effects reported are mostly mild and tran-
sient, including mild postictal confusion or headache [210]. 
Nevertheless, postictal agitation after the first treatment has 
been observed in up to 10% of patients [211]. Delirium has 
been previously reported in approximately half of depressed 
patients with dementia treated with ECT [200,201]. Howev-
er, more recent estimates on agitated patients with dementia 
do not differ from those usually observed in patients without 
dementia: according to Verwijk and colleagues [210] deliri-
um was reported in 6 out of 122 patients. Moreover, only one 
patient out of 60 developed transient delirium in the previ-
ously cited retrospective chart review [211]. In this latter 
study, most patients were treated using right unilateral elec-
trode placement and ultra-brief pulse [211], which has been 
previously associated to reduced cognitive side effects [212]. 
Despite these risks, discontinuation of ECT due to adverse 
events is rarely reported [210, 211]. 

As for general cognition, improvements in Mini-Mental 
State Examination (MMSE) scores after ECT have been ob-
served in depressed patients with dementia [200]. However, 
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mixed findings on changes in MMSE scores have been re-
ported in prospective naturalistic studies on depressed pa-
tients with cognitive impairment or dementia [201, 202]. 
Interestingly, the use of AChEIs in patients with dementia 
undergoing ECT has been proposed to prevent cognitive side 
effects [202, 213, 214] and two small randomized controlled 
trials have been conducted on patients without dementia 
[215, 216]. The continuation of AChEIs given for mild-to-
moderate AD during ECT is thus supported and may be pro-
tective against ECT-related cognitive side effects. In conclu-
sion, based on the available evidence, the use of ECT could 
be a valid option for the treatment of dementia-related be-
havioral symptoms, such as treatment-refractory agitation 
and aggression, and affective syndromes, including manic, 
mixed, and depressive states. When treating refractory and 
potentially life-threatening behaviors, such as self-harm or 
refusal of food, and liquids, the risk of adverse cognitive 
effects should be balanced with the potential benefits associ-
ated to the treatment. Indeed, while adverse events are gen-
erally mild and transient, the therapeutic effects of ECT are 
longer lasting. 

CONCLUSION 

The number of people with dementia is expected to triple 
to 152 million by 2050 [217]. For this reason and since the 
majority of these patients usually experience one or more 
psychiatric disorders over the course of the disease [218], the 
diagnosis and treatment of mood disorders in the setting of 
dementia has become of great current importance. BD may 
be in many cases a prominent clinical manifestation of de-
mentia. Indeed, in elderly patients, a bipolar diathesis can be 
unmasked by neurodegenerative conditions such as AD, 
FTD, and VaD. As some authors previously suggested, man-
ic and mixed-labile mood symptoms in the context of cogni-
tive dysfunction, worsening in response to antidepressants, 
and AChEIs, and showing favorable response to lithium, 
other mood stabilizers and/or SGAs, may be considered a 
clinical variant of late-onset bipolarity, especially when as-
sociated to premorbid hyperthymic or cyclothymic tempera-
ment and a family history of BD [1]. In these cases, the na-
ture of the underlying neurodegenerative conditions should 
be taken into account to improve treatment strategies and 
decisions.  

In summary, patients with different types of dementia are 
likely to show different features of mania. The lowest pro-
portion of manic episodes has been documented in patients 
with AD. However, manic symptoms, such as disinhibition 
and euphoria, are common, especially in late-stage disease. 
On the other hand, manic and mixed episodes are more fre-
quently observed in patients VaD. Even a few vascular le-
sions in subcortical brain regions due to small vessel disease 
seem sufficient to induce mood instability. Importantly, 
AChEIs-induced manic episodes have been reported both in 
patients with AD and vascular alterations. Meanwhile, late-
onset bipolarity may represent a prodrome of FTD, especial-
ly in its behavioral variant. Indeed, bvFTD may mimic BD in 
various aspects and the differential diagnosis can be chal-
lenging, especially when cognitive signs are absent or sub-
clinical. Moreover, neuroimaging and genetic tests do not 
always allow the diagnosis at an early stage and a longitudi-
nal follow-up is needed. Nevertheless, differential diagnosis 

can orient clinicians to effective treatment and overall better 
management. Notably, irritability and agitation and other 
abnormal behaviors can significantly improve in FTD pa-
tients with medications that target serotoninergic transmis-
sion [103,104]. 

In a personalized medicine perspective, this is an area of 
great interest for clinical practice that deserves closer atten-
tion and further research. Since mania and associated behav-
iors increased the risk of a negative outcome in patients with 
dementia [219], it is important to avoid therapeutic nihilism. 
In order to treat mood disorders in patients with dementia, it 
seems necessary to provide a carefully planned approach. 
Psychiatric history, temperament, type, and stage of demen-
tia are variables to consider in choosing the most effective 
treatment, while carefully evaluating safety and tolerability. 
In these patients, monotherapy with antipsychotics and anti-
depressants seems to have limited efficacy, while mood sta-
bilizers and ECT may be more effective and safe [37, 54, 
210]. Clinical reports supported the utility of lithium and 
other mood stabilizers in controlling mixed-manic sympto-
matology in patients with dementia [101]. In addition to its 
therapeutic effect on mood alterations, lithium may also ex-
ert a disease-modifying effect on the neurobiology of AD 
[119]. 
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