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Objective: Previous studies have documented manic and
hypomanic symptoms in behavioral variant frontotemporal
dementia (bvFTD), suggesting a relationship between bipolar
disorder and bvFTD.

Methods: The investigators conducted a literature review as
well as a review of the psychiatric histories of 137 patients
with bvFTD, and patients with a prior diagnosis of bipolar
disorder were identified. The clinical characteristics of pa-
tients” bipolar disorder diagnosis, family history, features
of bvFTD, and results from fluorodeoxyglucose positron
emission tomography (FDG-PET), as well as autopsy find-
ings, were evaluated.

Results: Among the 137 patients, 14 (10.2%) had a psychiatric
diagnosis of bipolar disorder, eight of whom met criteria for
bipolar disorder (type I, N=6; type Il, N=2) 6-12 years pre-
ceding onset of classic symptoms of progressive bvFTD.
Seven of the eight patients with bipolar disorder had a family
history of mood disorders, four had bitemporal predominant

Behavioral variant frontotemporal dementia (bvFTD) is a
progressive neurodegeneration of the frontal and anterior
temporal lobes that usually presents in mid-life, with alter-
ations in personality and emotional regulation (1, 2). bvFTD,
which is the second most common dementia among pa-
tients <65 years old (3), includes progressive decline in ex-
ecutive and other cognitive abilities, as well as behavioral
changes (4). The earliest personality and emotional features
tend to be apathy or abulia, disinhibition or impulsivity, and
loss of sympathy or empathy (2); however, a wide range of
behavioral symptoms can occur, including manic-like be-
havior and symptoms (5, 6). Many, if not most, patients with
bvFTD present to psychiatrists who have to distinguish early
bvFTD from primary psychiatric disorders (7).

Some patients with bvFTD can appear similar to pa-
tients with bipolar disorder on initial presentation (8-10).
Patients can manifest with euphoria or emotional outbursts,
talkative or pressured speech, racing thoughts, task-oriented
behavior, increased energy, and psychomotor activity, as
well as irritability, distractibility, and disinhibition (6, 8, 11).
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hypometabolism on FDG-PET, and two had a tauopathy
involving temporal lobes on autopsy. Three additional pa-
tients with late-onset bipolar | disorder proved to have a
nonprogressive disorder mimicking bvFTD. The remaining
three patients with bvFTD had prior psychiatric symptoms
that did not meet criteria for a diagnosis of bipolar disorder.
The literature review and the findings for one patient further
suggested a shared genetic mutation in some patients.

Conclusions: Manic or hypomanic episodes years before
other symptoms of bvFTD may be a prodrome of this de-
mentia, possibly indicating anterior temporal involvement in
bvFTD. Other patients with late-onset bipolar disorder ex-
hibit the nonprogressive frontotemporal dementia pheno-
copy syndrome. Finally, a few patients with bvFTD have a
genetic predisposition for both disorders.
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Conversely, the manifestations of bipolar disorder include
not only manic hypomanic or depressive episodes (12, 13)
but also neurocognitive impairments in complex attention,
executive functions, and other changes similar to bvFTD
(4, 14-16).

This overlap in symptoms of bipolar disorder and
bvFTD suggests possible shared origins and mechanisms
between these two disorders and raises the question of
whether bipolar disorder precedes or leads to bvFTD (17).
Indeed, a number of investigators have reported a link
between the two disorders (18, 19), yet the exact association
is unclear. We hypothesized that beyond shared presenting
symptoms, manic or hypomanic episodes can be a pro-
drome of bvFTD in some patients, and late-onset bipolar
disorder can present as a bvFTD mimic or FTD phenocopy
in others (20, 21). Accordingly, we reviewed our clinical
base of well-diagnosed patients referred for bvFTD who
also had a psychiatric diagnosis of bipolar disorder and
reviewed the literature on the association between these
two disorders.
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METHODS

Participants

The participants presented for evaluation at a university
clinic specializing in bvFTD. All patients had neuro-
behavioral changes suggestive of bvFTD and underwent a
comprehensive evaluation, laboratory assessment, and MRI.
In addition, most had fluorodeoxyglucose positron emis-
sion tomography (FDG-PET) of the brain. A total of 137 pa-
tients met initial clinical criteria for bvFTD (possible,
probable, or definite) for the present review (2). To be in-
cluded in this study, patients diagnosed with bvFTD had to
have a knowledgeable informant and an initial history of
progressive deterioration of behavior or cognition from their
prior normal baseline level. Changes in behavior or cognition
included three of the following symptoms: apathy, disinhi-
bition, loss of empathy, repetitive behaviors, dietary changes,
and a predominant dysexecutive cognitive profile (2). Pa-
tients met criteria for possible bvFTD unless neuroimaging
showed frontal or anterior temporal changes supportive of a
diagnosis of probable bvFTD or there was definite bvFTD on
neuropathology. Among the 137 patients with bvFTD, we
further identified all those who had a prior diagnosis of bi-
polar disorder made by a psychiatrist. This study was ap-
proved by the institutional review board of the University of
California Los Angeles.

Procedures

For the subgroup of patients with a prior psychiatric di-
agnosis of bipolar disorder, we abstracted historical evidence
of the previous psychiatric symptoms that led to their bi-
polar disorder diagnosis, focusing on mania, hypomania, or a
history of elevated, expansive, or irritable mood (22). We
evaluated criteria for manic or hypomanic episodes that
included three of the following symptoms: inflated self-
esteem or grandiosity, decreased need for sleep, more talk-
ative than usual or feeling pressured to continue talking
(“press of speech”), flight of ideas or subjective experience
that thoughts are racing, distractibility, increase in goal-
directed activity or psychomotor agitation, and excessive
involvement in activities that have a high potential for
painful consequences. Additionally, we assayed criteria for
depression or depressive episodes and family history suspi-
cious for mood disorders.

RESULTS

Among the 137 patients, 14 (10.2%) had a preceding psy-
chiatric history reported to be indicative of a bipolar spec-
trum disorder. On review, three of these patients did not
meet criteria for bipolar disorder but had a history of other
psychiatric symptoms that led to their bipolar disorder di-
agnosis, including suicidal behavior, paranoia, impulsivity,
antisocial behavior, and obsessive-compulsive behavior. The
remaining 11 patients comprised two subcategories: the
prodromal and phenotype subgroups.

J Neuropsychiatry Clin Neurosci 32:4, Fall 2020

MENDEZ ET AL

Prodromal Group

Eight patients (males, N=6; females, N=2) had an identifi-
able past history of mania (bipolar I disorder, N=6) or hy-
pomania (bipolar II disorder, N=2) occurring 6-12 years
before an established diagnosis of progressive bvFTD. The
mean age at onset of mania or hypomania (48.25 years
[SD=13.0]) preceded the mean age at onset of bvFTD (57.25
years [SD=11.9]) by an average of 9 years. For one patient,
we could not verify any past psychiatric and family histo-
ries because of the patient’s immigrant status and loss
of family members to war. The other seven patients had a
positive family psychiatric history, usually for depression,
and one patient had a chromosome 9 open reading
frame 72 (C9orf72) mutation. Of the eight patients in the
prodromal group, four had prominent bitemporal hypo-
metabolism with or without frontal involvement on FDG-
PET, and one other had less prominent temporal lobe
hypometabolism. Most of the changes were bilateral at the
time of imaging, and no clear laterality difference was
discerned. Details of the demographic and clinical char-
acteristics of the prodromal group are presented in Table 1.
Patients with autopsies (N=2) exhibited FTD changes with
tau positive intranuclear inclusions, involving the frontal
and temporal neocortex in one patient and inferior tem-
poral lobes in the other patient.

Phenotype Group

Three additional patients (males, N=2; female, N=1), com-
prising the phenotype group, did not meet criteria for pro-
gressive bvFTD because they did not have frontotemporal
changes on FDG-PET and did not manifest clinical wors-
ening of FTD behaviors or neurocognitive measures when
followed for 3-7 years. The mean age at onset of manic ep-
isodes (58.87 years [SD=3.21]) preceded the mean age at
onset of bvFTD (60.0 years [SD=1.0]) by about 1 year.

Additional Observations

Other characteristics of patients with mania or hypomania
were obtained. All patients with manic episodes un-
derwent psychiatric hospitalization, and most manic ep-
isodes were with psychotic features. All except two
patients were taking various antipsychotic medications,
and only one patient was taking lithium. Depressive
episodes were present in six patients with subsequent
progressive bvFTD but not in the three nonprogres-
sive patients, all three of whom had severe, recurrent
manic episodes with hospitalization. Only one patient
approached being a rapid cycler (patient 8). Another pa-
tient was reported by relatives to be cyclothymic during
his college years (patient 4). This same patient had his
initial and persistent manic episode precipitated by anti-
depressant medication, but there was no other evidence of
substance-abuse-induced mania or drug-induced mania.
Otherwise, all manic and hypomanic episodes were of
relatively late onset, with the possible exception of those
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TABLE 1. Behavioral variant frontotemporal dementia (bvFTD) in patients with bipolar disorder

Psychiatric bvFTD age
Patient symptoms age at bvFTD at onset Family psychiatric
(gender) Mania/hypomania onset (years) criteria (years) history FDG-PET imaging®
1 (female) No: suicidal, paranoia 25 Yes: 34 Yes: depression, Right frontal, bitemporal
probable suicidal
2 (female) Yes: mania plus 37 for depression, Yes: 48 Yes: suicidal Bifrontal (worse on the
psychosis, 40 for mania probable left side)
depression
3 (male) No: suicidal, impulsive 58 Yes: 58 Unknown Bitemporal
probable
4 (male) Yes: treated 33 (cyclothymia 20s) Yes: 45 Yes: depression, Bifrontal
depression followed definite® suicidal
by persistent mania
5 (male) Yes: hypomania, 42 Yes: 48 Yes: depression Unavailable
depression possible
6 (male) Yes: mania and 56 (ECT)C Yes: 68 Family lost in war and  Bitemporal > bifrontal
depression probable history unavailable
7 (male) Yes: mania plus 61 No 61 No Mild parietal
psychosis
8 (male) Yes: mania plus 63 Yes: 70 Yes: depression, Bitemporal
psychosis every 4- probable C9orf72
to 6-month cycle
9 (male) Yes: mania plus 34 Yes: 44 Yes: depression Bifrontal, bitemporal
psychosis probable
10 (male) No: antisocial, 31 Yes: 57 Yes: depression Bitemporal
obsessive- probable
compulsive disorder
11 (female) Yes: hypomania, Approximately 59 Yes: 69 Yes: depression, Bitemporal
depression probable bipolar disorder
12 (male) Yes: mania plus 62 Yes: 66 Yes: depression Bitemporal > bifrontal
psychosis definite®
13 (male) Yes: severe mania 60 No 60 No Mild temporo-parietal
14 (female)  Yes: mania plus 55 No 59 No Normal
psychosis

@ C9orf72=chromosome 9 open reading frame 72; FDG=PET=fluorodeoxyglucose positron emission tomography.
b Autopsy findings were severe frontotemporal dementia changes (especially right frontal) with tau-positive inclusions in the frontal and temporal neocortex,
plus subcortical leukoencephalopathy/hyalinizing arteriopathy (Binswanger's disease) of the arterioles.

€ ECT was conducted at this age.

d Autopsy findings were superficial spongiosis and other frontotemporal dementia changes with tau-positive inclusions in inferior temporal lobes.

for patient 4, as well as for one patient whose psychiatric
history could not be verified (patient 6).

DISCUSSION

We found a heterogeneous relationship of bipolar disorder
with bvFTD. The symptoms of mania or hypomania and
bvFTD have been shown to overlap, and there are reports of
manic behavior as an initial manifestation of bvFTD (7, 9-11,
23-25). Given this overlap of symptoms, we examined pa-
tients in a bvFTD cohort and found that 10% carried a prior
diagnosis of bipolar disorder, far greater than the proposed
worldwide prevalence for bipolar spectrum disorders of
2.4% (26). On further analysis of their psychiatric histories,
only 11 (8%) patients met criteria for bipolar disorder; among
these, three had nonprogressive bvFTD phenocopies (20,
21). The results suggest that late-onset bipolar disorder can
be a prodrome of bvFTD and also lead to cognitive or be-
havioral changes that mimic bvFTD.

Investigators have established manic or manic-like symp-
toms as potential presenting features of bvFTD (6, 9, 11, 27).
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There are reports of manic behaviors specifically with bi-
lateral (right >left) temporal lobe degeneration in bvFTD,
even with relative sparing of the frontal lobes (6, 28-30).
Other reports have described secondary mania from strokes
and neurological lesions involving the right inferolateral
frontal and basotemporal regions (29, 31, 32). Hence, manic
symptoms and bvFTD may share a common neuroanatomical
dysfunction, pointing to a potential link between bipolar
disorder and this dementia (33, 34).

Bipolar disorder may be a prodrome to bvFTD. Among
the major psychiatric syndromes, bipolar disorder is most
frequently associated with dementia (35); among major de-
mentias, bvFTD is most commonly preceded by psychiatric
symptoms (7). Although a recent meta-analysis of longitu-
dinal (1-9 years) studies did not find significant differences
in rates of cognitive decline between patients with bipolar
disorder and control subjects (36), many other studies from
around the world have reported an increased risk of de-
mentia among cohorts of patients with bipolar disorder,
particularly those with bipolar I disorder (37, 38), compared
with control subjects, with hazard ratios ranging from 2.36
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TABLE 2. Studies assessing bipolar disorder and behavioral variant frontotemporal dementia (bvFTD)

Study

Objective

Patients and study
methods

Results Conclusions

Cerami et al. (72)

Dols et al. (47)

Floris et al. (71)

Ibafiez, 2012 (8)

Kerstein et al. (9)

Lai et al. (46)

Investigating
frontotemporal
dementia with GRN

mutation and preceding

bipolar disorder
symptoms

Investigating patients with
bipolar disorder with
late-life bvFTD mimic

Two patients (males, N=2;
age 57-60s) with GRN
mutation

Case report: bvFTD-like
syndrome in four
patients (males, N=4;
ages 62-78) with
long-standing bipolar
disorder

Investigating long-standing Case report: recurrent

bipolar disorder
preceding bvFTD with a
C9orf72 mutation

Investigating atypical
presentation of bvFTD

Investigating bvFTD
mimicking bipolar
disorder

Comparing psychiatric
disorders across
dementia subtypes

manic symptoms (males,
N=42), bipolar | disorder,
and subsequent bvFTD
with C9orf72 mutation

Case report

Case report

Aggregated two national
databases and estimated
2-year prevalence of
mental health disorders
across five dementia
subtypes, including 1,181
patients with bvFTD

Both patients with years
of preceding emotional

Possible bipolar disorder
prodrome phase

dysregulation or preceding
dysphoric hypomania frontotemporal
and depressive episode dementia

appearing in mid-life
Diagnosis of bipolar |
disorder for =10 years;
late apathy, disinhibition,
loss of empathy and
insight, repetitive
behaviors, and mild
executive dysfunction;
nonprogressive for 3-7
years; normal imaging,
nondiagnostic CSF, and
negative C90rf72
bvFTD found in patient
22 years (at age 64) after
initially presenting with
bipolar | disorder;
examination revealing
repeat expansions of
C9orf72 (>70 repeats)
A 44-year-old man
with diagnosis of
frontotemporal
dementia via brain
imaging with several
years of preceding
bipolar symptoms with
psychosis
A 65-year-old patient with  bvFTD presenting as
close diagnostic criteria bipolar disorder
for bipolar disorder and
frontotemporal
dementia
About 25% of patients with Mental health disorders
at least one mental (especially mood
health disorder, with disorders) common
a 2-year prevalence among patients with
reaching 30%-45% bvFTD
in patients with
frontotemporal
dementia;
frontotemporal
dementia patients
exhibiting the highest
prevalence of mood
(19%), anxiety (20%), and
substance use (19%)
disorders, as well as
suicidal behavior (4%),
compared with other
subtypes

Nonprogressive bvFTD
mimic in some patients
with long-standing
bipolar disorder

C9orf72 associated with
phenotypic variability
that may include bipolar
disorder

Bipolar disorder as
potential prodrome
of bvFTD
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TABLE 2, continued

Patients and study

Study Objective methods

Results

Conclusions

Lebert et al. (50) Characterizing dementia
in patients with bipolar

disorder

Thirteen patients with
bipolar disorder (females,
N=9; males, N=4); mean
age=70.8 (SD=7.7);
dementia with 6.1 years
(SD=2.8) of follow-up

Masouy et al. (49) Proposing a potential link
between bipolar disorder

and dementia

Two patients (males, N=62;
females, N=77), each
with about 30 years of
bipolar | disorder and
late-life deterioration

Meisler et al. (70) Investigating C9orf72
mutation in patients with

bipolar disorder

Eighty-nine patients with
bipolar disorder
screened for C9orf72

Monji et al. (10) Investigating late-onset
bipolar disorder with
behavior and imaging

similar to bvFTD

Case report

Papazacharias et al.
(18)

Investigating two patients
with life-long bipolar
disorder who developed
frontotemporal
dementia in later life

Case report: a 56-year-old
woman with bipolar |
disorder and a 53-year-
old man with bipolar Il
disorder who developed
signs and symptoms of
FTD spectrum disorders

Pavlovic et al. (48) Investigating lifetime
bipolar disorder with

late-life bvFTD

Case report: a 68-year-old
woman with a 35-year
history of bipolar |
disorder who developed
bvFTD

Rubino et al. (19) Case report: late-onset
bipolar disorder (males,
N=54) developing bvFTD
(age 68 years old) with

GRN mutation

Investigating late-onset
bipolar disorder evolving
into bvFTD in a patient
with the GRN mutation

No criteria for bvFTD met;
common executive
dysfunction and frontal
behavioral syndrome;
moderate extrapyramidal
symptoms in 10 patients;
and functional imaging
(10) revealing decreased
frontotemporal uptake

May be a specific

postbipolar dementia
similar to bvFTD in
several respects

Late cognitive deterioration A “specific dementia” in

during the euthymic
phase with deficits in
attention, verbal
memory, executive
functions, and behavior
plus cerebral
abnormalities on imaging

One male patient with
bipolar disorder (1%) with
C9orf72 expansion (14—
20 kilobases) inherited
from a parent (8.5-20
kilobases) with bipolar
disorder who progressed
to bvFTD

Patient with bipolar
disorder misdiagnosed as
bvFTD due to abnormal
behaviors and
neuroimaging
observations

Declines in cognitive
functions and behavioral
and neurological signs
consistent with
frontotemporal
dementia spectrum
disorders; MRI and
functional imaging
changes in frontal and
temporal areas

Patient meeting criteria for
bvFTD with progressive
deterioration, with
frontal atrophy on CT
and MRI and frontal-
temporal hypoperfusion
on single-photon
emission computed
tomography

Initial manic symptoms at
age 54 progressing to
bipolar disorder at
age 55 followed by
deterioration with apathy
at age 68 and marked
PET frontotemporal
hypometabolism, with
mutation in the GRN
gene

bipolar disorder with
similarities to
frontotemporal
dementia but with only
mild worsening

Possible association of

C9orf72 with a form of
bipolar disorder
progressing to
frontotemporal
dementia

Possible presentation of

bipolar disorder similar
to bvFTD

Risk for developing

frontotemporal
dementia before age

60 may be increased by
life-long bipolar disorder

Bipolar disorder may

represent a preclinical
phase preceding the
onset of FTD

Late-onset bipolar disorder

that developed into
bvFTD over time,
carrying a mutation in
the GRN gene
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Objective

Patients and study
methods

Results

Conclusions

Vorspan et al. (25)

Woolley et al. (7)

Investigating the
association of manic
episodes with bvFTD-like
clinical changes

Investigating rates for
psychiatric diagnoses in
patients with early

woman with bipolar |
disorder diagnosed with
bvFTD during a manic
episode but with
neurocognitive
improvement afterward

Comparison of rates of

psychiatric diagnoses
(within 10 years) among

Case report: a 54-year-old Subsequent relapses
associated with cognitive

deficits subsiding
afterward, despite
continued frontal
hypoperfusion

bvFTD patients with the

most psychiatric
diagnoses (50.7%), with

Manic episodes may bring

out clinical features of
bvFTD

bvFTD patients at high risk

of being correctly or
incorrectly diagnosed

neurodegenerative
disease

disorders

patients with bvFTD
(N=69), Alzheimer's
disease, semantic

dementia, and other

eight patients (11.6%)
having a diagnosis of
bipolar disorder; rate
increased by young age,
education, and a family
psychiatric history

with a prior psychiatric
disease

to 7.52 (37, 39-44). The dementia syndrome in these patients
may be more similar to bvFTD than other dementias, such as
Alzheimer’s disease (45). In one large epidemiological study
of more than 1,000 patients with FTD, the investigators re-
ported a background of mood disorders in 19% of patients,
many with bipolar disorder (46) (Table 2); compared with
other major types of dementia, patients with bvFTD are
more than twice as likely to have a diagnosis of bipolar dis-
order (7). Although patients with lifelong bipolar disorder
may go on to develop FTD (18), it is late-onset bipolar dis-
order that carries the most significant risk for developing
bvFTD (39, 43). Most of our patients, as well as other study
subjects from the literature, exhibited a prodromal re-
lationship of several years between episodes of mania and
the development of clinical and FDG-PET evidence of
bvFTD (8). Our results, along with those from other studies,
suggest that relatively late-onset bipolar disorder can pre-
cede typical progressive bvFTD.

Other reports of late-onset bipolar disorder have described
the emergence of a nonprogressive bvFTD mimic (10, 47, 48).
This is consistent with the bvFTD phenocopy syndrome, which
lacks the neuropathology of FTD in most autopsied cases (20,
21). This is also consistent with findings for three of the patients
in our study, as well as patients from other studies, with bipolar
I disorder who developed bvFTD-like symptoms without
progression or neuroimaging changes over subsequent
years of follow-up (47). For example, Vorspan et al. (25)
described a 54-year-old patient with bipolar disorder with
relapsing-remitting agitated manic episodes and symptoms of
bvFTD who was followed up for 7 years without progression
of symptoms. Severe or numerous manic and depressive ep-
isodes may result in frontally predominant cognitive and be-
havioral injury and an eventual nonprogressive dementia
mimic of bvFTD (10, 30, 35, 41, 42, 49, 50). Episodes of mania
and depression that are close in time to the onset of the de-
mentia, which was the case for the three nonprogressive pa-
tients in our study, may leave a phenotype of bvFTD in their
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wake, even when euthymic. Patients with bipolar disorder may
have relatively stable cognitive changes in executive functions
(working memory and cognitive control or cognitive flexibility
and response inhibition) and verbal memory (4, 51-53), and
most routine executive function tests may fail to distinguish the
cognitive changes of bipolar disorder from bvFTD (54, 55). The
etiology of cognitive changes from manic or depressive epi-
sodes could be due to accelerated aging in cognitive control
processes (40, 56-58), prefrontal structural or functional ab-
normalities (59-62), injury from neuroinflammatory activity or
oxidative stress (63, 64), frontal lobe and posterior white matter
abnormalities (65-67), or alterations in connectivity, networks,
or interoceptive circuits (64, 68).

A third but apparently rare association of bipolar disorder
with bvFTD is through a common genetic predisposition.
Among patients with familial bvFTD, psychiatric symptoms
are the initial manifestations for up to one-half of individuals
with the C9orf72 mutation, a nucleotide repeat disorder, and
one-quarter of those with a progranulin (GRN) mutation,
with decreased progranulin levels (1, 69). Some investigators
have found a history of bipolar disorder and subsequent
bvFTD with C9orf72 (70, 71), similar to one of our patients,
and with GRN mutations (19, 72). Additionally, some inves-
tigators have considered an expanding number of C9orf72
nucleotide repeats in familial bipolar disorder and psychosis
leading to bvFTD (48, 70, 72, 73), but others have failed to
identify a link to bipolar disorder among relatives of patients
with the C9orf72 protein or a clear relationship with the
number of repeats (74, 75). To our knowledge, there is no
reported association with bipolar disorder in microtubular-
associated protein tau mutations (76), the third common
genetic form of bvFTD. For C9orf72 and GRN mutations, the
literature raises the hypothesis that the close link between
bipolar disorder and bvFTD may have a genetic predisposition
but in relation to other factors, either environmental or addi-
tional genetic factors, such as variants of the glycogen synthase
kinase 3B gene (77).
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There are important limitations to this study. First, itis a
retrospective review, albeit of carefully evaluated patients
referred to a program specializing in bvFTD. Nevertheless,
our study is clinical, observational, and descriptive. Hence,
there are a number of potential confounding factors to
consider, such as selection bias on referral to a specialty
clinic. Second, as with any retrospective study in which
information is historical, our study is subject to questions
of reliability and completeness, which may be particularly
a factor for psychiatric and behavioral symptoms. Wher-
ever possible, we compared the secondary reports with
hospitalization records available for many of the manic
episodes. Another factor is the disproportionate number of
males evident in our total sample and present across the
different subgroups. Finally, the imaging results of neces-
sity included imaging reports from other institutions and
facilities where direct analysis of brain scans was not
available.

CONCLUSIONS

The relationship of bipolar disorder with bvFTD is hetero-
geneous. Manic or hypomanic episodes may indicate a pro-
drome heralding bvFTD, possibly with early right >left
temporal involvement. Late-onset bipolar disorder may also
present as a bvFTD mimic or bvFTD phenocopy that is often
mild, nonprogressive, and without further cognitive decline
or definitive neuroimaging or neuropathological changes.
Much less frequently, there appears to be an association of
bipolar disorder with a shared genetic predisposition from
mutations in the C9orf72, GRN, or other genes. These are
preliminary conclusions; however, they can lead to more
research on the concepts of a late-onset bipolar disorder
prodrome of bvFTD and late-onset bipolar disorder leaving
a nonprogressive bvETD phenotypic profile.

AUTHOR AND ARTICLE INFORMATION

Departments of Neurology (Mendez, Parand, Akhlaghipour) and Psy-
chiatry and Biobehavioral Sciences (Mendez), David Geffen School of
Medicine, University of California at Los Angeles; and VA Greater Los
Angeles Healthcare System (Mendez, Parand).

Send correspondence to Dr. Mendez (mmendez@ucla.edu).

Supported by NIH (grants RO1IAG034499-05 and 1RF1AG050967-01A1
to Dr. Mendez).

The authors report no financial relationships with commercial interests.

Received January 2, 2020; revision received March 2, 2020; accepted
March 20, 2020; published online June 5, 2020.

REFERENCES

1. Lanata SC, Miller BL: The behavioural variant frontotemporal
dementia (bvFTD) syndrome in psychiatry. J Neurol Neurosurg
Psychiatry 2016; 87:501-511

2. Rascovsky K, Hodges JR, Knopman D, et al: Sensitivity of revised
diagnostic criteria for the behavioural variant of frontotemporal
dementia. Brain 2011; 134:2456-2477

3. Vieira RT, Caixeta L, Machado S, et al: Epidemiology of early-
onset dementia: a review of the literature. Clin Pract Epidemiol
Ment Health 2013; 9:88-95

382 neuro.psychiatryonline.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Burdick KE, Ketter TA, Goldberg JF, et al: Assessing cognitive

function in bipolar disorder: challenges and recommendations for
clinical trial design. J Clin Psychiatry 2015; 76:e342-e350

. Pose M, Cetkovich M, Gleichgerrcht E, et al: The overlap of

symptomatic dimensions between frontotemporal dementia and
several psychiatric disorders that appear in late adulthood. Int Rev
Psychiatry 2013; 25:159-167

. Mendez MF: Manic behavior and asymmetric right frontotemporal

dementia from a novel progranulin mutation. Neuropsychiatr Dis
Treat 2018; 14:657-662

. Woolley JD, Khan BK, Murthy NK, et al: The diagnostic challenge

of psychiatric symptoms in neurodegenerative disease: rates of and
risk factors for prior psychiatric diagnosis in patients with early
neurodegenerative disease. J Clin Psychiatry 2011; 72:126-133

. Ibdflez N: Atypical presentation of frontotemporal dementia

masquerading as bipolar disorder and substance abuse: a case re-
port. WV Med J 2012; 108:16-17

. Kerstein AH, Schroeder RW, Baade LE, et al: Frontotemporal de-

mentia mimicking bipolar disorder. J Psychiatr Pract 2013; 19:498-500
Monji A, Motomura K, Mizoguchi Y, et al: A case of late-onset
bipolar disorder with severely abnormal behavior and neuro-
imaging observations very similar to those of frontotemporal de-
mentia. J Neuropsychiatry Clin Neurosci 2014; 26:E35

Woolley JD, Wilson MR, Hung E, et al: Frontotemporal dementia
and mania. Am J Psychiatry 2007; 164:1811-1816

Miller S, Dell’Osso B, Ketter TA: The prevalence and burden of
bipolar depression. J Affect Disord 2014; 169(Suppl 1):S3-S11
Rakofsky J, Rapaport M: Mood disorders. Continuum (Minneap
Minn) 2018; 24:804-827

Solé B, Bonnin CM, Torrent C, et al: Neurocognitive impairment
and psychosocial functioning in bipolar IT disorder. Acta Psychiatr
Scand 2012; 125:309-317

Shioya A, Saito Y, Arima K, et al: Neurodegenerative changes in
patients with clinical history of bipolar disorders. Neuropathology
2015; 35:245-253

Harrison PJ, Geddes JR, Tunbridge EM: The emerging neurobi-
ology of bipolar disorder. Trends Neurosci 2018; 41:18-30
Nascimento C, Nunes VP, Diehl Rodriguez R, et al: A review on
shared clinical and molecular mechanisms between bipolar dis-
order and frontotemporal dementia. Prog Neuropsychopharmacol
Biol Psychiatry 2019; 93:269-283

Papazacharias A, Lozupone M, Barulli MR, et al: Bipolar disorder
and frontotemporal dementia: an intriguing association. J Alzheimers
Dis 2017; 55:973-979

Rubino E, Vacca A, Gallone S, et al: Late onset bipolar disorder and
frontotemporal dementia with mutation in progranulin gene: a
case report. Amyotroph Lateral Scler Frontotemporal Degener
2017; 18:624-626

Kipps CM, Hodges JR, Hornberger M: Nonprogressive behav-
ioural frontotemporal dementia: recent developments and clinical
implications of the bvFTD phenocopy syndrome. Curr Opin Neurol
2010; 23:628-632

Davies RR, Kipps CM, Mitchell J, et al: Progression in fronto-
temporal dementia: identifying a benign behavioral variant by
magnetic resonance imaging. Arch Neurol 2006; 63:1627-1631
American Psychiatric Association: Diagnostic and Statistical Manual
of Mental Disorders, 5th ed. Washington, DC, American Psychiatric
Publishing, 2013 http://JHU.eblib.com/patron/FullRecord.aspx?p=
1811753

Chow TW, Miller BL, Hayashi VN, et al: Inheritance of fronto-
temporal dementia. Arch Neurol 1999; 56:817-822

Galimberti D, Dell’Osso B, Altamura AC, et al: Psychiatric symp-
toms in frontotemporal dementia: epidemiology, phenotypes, and
differential diagnosis. Biol Psychiatry 2015; 78:684-692

Vorspan F, Bertoux M, Brichant-Petitjean C, et al: Relapsing-
remitting behavioural variant of frontotemporal dementia in a bi-
polar patient. Funct Neurol 2012; 27:193-196

J Neuropsychiatry Clin Neurosci 32:4, Fall 2020


mailto:mmendez@ucla.edu
http://JHU.eblib.com/patron/FullRecord.aspx?p=1811753
http://JHU.eblib.com/patron/FullRecord.aspx?p=1811753
http://neuro.psychiatryonline.org

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Merikangas KR, Jin R, He JP, et al: Prevalence and correlates of
bipolar spectrum disorder in the world mental health survey ini-
tiative. Arch Gen Psychiatry 2011; 68:241-251

Galvez-Andres A, Blasco-Fontecilla H, Gonzélez-Parra S, et al:
Secondary bipolar disorder and Diogenes syndrome in fronto-
temporal dementia: behavioral improvement with quetiapine and
sodium valproate. J Clin Psychopharmacol 2007; 27:722-723
Mendez MF, Chen AK, Shapira JS, et al: Acquired extroversion
associated with bitemporal variant of frontotemporal dementia.
J Neuropsychiatry Clin Neurosci 2006; 18:100-107

Satzer D, Bond DJ: Mania secondary to focal brain lesions: im-
plications for understanding the functional neuroanatomy of bi-
polar disorder. Bipolar Disord 2016; 18:205-220

Liu W, Miller BL, Kramer JH, et al: Behavioral disorders in the
frontal and temporal variants of frontotemporal dementia. Neu-
rology 2004; 62:742-748

Gafoor R, O’Keane V: Three case reports of secondary mania: evidence
supporting a right frontotemporal locus. Eur Psychiatry 2003; 18:32-33
Mendez MF: Mania in neurologic disorders. Curr Psychiatry Rep
2000; 2:440-445

Zhou J, Seeley WW: Network dysfunction in Alzheimer’s disease
and frontotemporal dementia: implications for psychiatry. Biol
Psychiatry 2014; 75:565-573

Lois G, Linke J, Wessa M: Altered functional connectivity between
emotional and cognitive resting state networks in euthymic bipolar
I disorder patients. PLoS One 2014; 9:¢107829

Meesters PD, Schouws S, Stek M, et al: Cognitive impairment in
late life schizophrenia and bipolar I disorder. Int J Geriatr Psy-
chiatry 2013; 28:82-90

Bora E, Ozerdem A: Meta-analysis of longitudinal studies of cog-
nition in bipolar disorder: comparison with healthy controls and
schizophrenia. Psychol Med 2017; 47:2753-2766

Cipriani G, Danti S, Carlesi C, et al: Bipolar disorder and cognitive
dysfunction: a complex link. J Nerv Ment Dis 2017; 205:743-756
Belvederi Murri M, Respino M, Proietti L, et al: Cognitive im-
pairment in late life bipolar disorder: Risk factors and clinical
outcomes. J Affect Disord 2019; 257:166-172

Diniz BS, Teixeira AL, Cao F, et al: History of bipolar disorder and
the risk of dementia: a systematic review and meta-analysis. Am J
Geriatr Psychiatry 2017; 25:357-362

Chen MH, Li CT, Tsai CF, et al: Risk of subsequent dementia
among patients with bipolar disorder or major depression: a na-
tionwide longitudinal study in Taiwan. J Am Med Dir Assoc 2015;
16:504-508

Lin SH, Cheng CM, Tsai SJ, et al: A population-based, nationwide
longitudinal study of bipolar disorder with incident dementia in
Taiwan. Am J Geriatr Psychiatry 2019; S1064-7481(19)30551-2
Kessing LV, Andersen PK: Does the risk of developing dementia
increase with the number of episodes in patients with depressive
disorder and in patients with bipolar disorder? J Neurol Neurosurg
Psychiatry 2004; 75:1662-1666

Almeida OP, McCaul K, Hankey GJ, et al: Risk of dementia and
death in community-dwelling older men with bipolar disorder. Br
J Psychiatry 2016; 209:121-126

Wu KY, Chang CM, Liang HY, et al: Increased risk of developing
dementia in patients with bipolar disorder: a nested matched case-
control study. Bipolar Disord 2013; 15:787-794

Forlenza OV, Aprahamian I, Radanovic M, et al: Cognitive im-
pairment in late-life bipolar disorder is not associated with Alz-
heimer’s disease pathological signature in the cerebrospinal fluid.
Bipolar Disord 2016; 18:63-70

Lai AX, Kaup AR, Yaffe K, et al: High occurrence of psychiatric
disorders and suicidal behavior across dementia subtypes. Am J
Geriatr Psychiatry 2018; 26:1191-1201

Dols A, Krudop W, Moller C, et al: Late life bipolar disorder
evolving into frontotemporal dementia mimic. Neuropsychiatr Dis
Treat 2016; 12:2207-2212

J Neuropsychiatry Clin Neurosci 32:4, Fall 2020

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

6l

62.

63.

64.

65.

66.

67.

68.

MENDEZ ET AL

Pavlovic A, Marley J, Sivakumar V: Development of fronto-
temporal dementia in a case of bipolar affective disorder: is there a
link? BMJ Case Rep 2011; 2011:2011

Masouy A, Chopard G, Vandel P, et al: Bipolar disorder and de-
mentia: Where is the link? Psychogeriatrics 2011; 11:60-67
Lebert F, Lys H, Haém E, et al: Syndrome démentiel dans les suites
d’une bipolarité [Dementia following bipolar disorder]. Encephale
2008; 34:606-610

Bora E: Neurocognitive features in clinical subgroups of bipolar
disorder: A meta-analysis. J Affect Disord 2018; 229:125-134
Bourne C, Aydemir O, Balanzi-Martinez V, et al: Neuro-
psychological testing of cognitive impairment in euthymic bipolar
disorder: an individual patient data meta-analysis. Acta Psychiatr
Scand 2013; 128:149-162

Elias LR, Miskowiak KW, Vale AM, et al: Cognitive impairment in
euthymic pediatric bipolar disorder: a systematic review and meta-
analysis. J Am Acad Child Adolesc Psychiatry 2017; 56:286-296
Baez S, Pinasco C, Roca M, et al: Brain structural correlates of
executive and social cognition profiles in behavioral variant fron-
totemporal dementia and elderly bipolar disorder. Neuropsychologia
2019; 126:159-169

Vijverberg EGB, Schouws S, Meesters PD, et al: Cognitive deficits
in patients with neuropsychiatric symptoms: a comparative study
between behavioral variant frontotemporal dementia and primary
psychiatric disorders. J Clin Psychiatry 2017; 78:e940-¢946
Seelye A, Thuras P, Doane B, et al: Steeper aging-related declines
in cognitive control processes among adults with bipolar disorders.
J Affect Disord 2019; 246:595-602

Cardoso T, Bauer IE, Meyer TD, et al: Neuroprogression and
cognitive functioning in bipolar disorder: a systematic review. Curr
Psychiatry Rep 2015; 17:75

da Silva J, Gongalves-Pereira M, Xavier M, et al: Affective disor-
ders and risk of developing dementia: systematic review. Br J
Psychiatry 2013; 202:177-186

Hajek T, Alda M, Hajek E, et al: Functional neuroanatomy of re-
sponse inhibition in bipolar disorders--combined voxel based and
cognitive performance meta-analysis. J Psychiatr Res 2013; 47:
1955-1966

Gonul AS, Coburn K, Kula M: Cerebral blood flow, metabolic,
receptor, and transporter changes in bipolar disorder: the role of
PET and SPECT studies. Int Rev Psychiatry 2009; 21:323-335
Phillips ML, Ladouceur CD, Drevets WC: A neural model of vol-
untary and automatic emotion regulation: implications for un-
derstanding the pathophysiology and neurodevelopment of bipolar
disorder. Mol Psychiatry 2008; 13:829-33-57, 833-857

Drag LL, Bieliauskas LA: Contemporary review 2009: cognitive
aging. J Geriatr Psychiatry Neurol 2010; 23:75-93

Rizzo LB, Costa LG, Mansur RB, et al: The theory of bipolar dis-
order as an illness of accelerated aging: implications for clinical
care and research. Neurosci Biobehav Rev 2014; 42:157-169
Kohler S, Marlinge E: Le vieillissement cognitif des patients
bipolaires [Cognitive aging of bipolar patients]. Geriatr Psychol
Neuropsychiatr Vieil 2019; 17:179-188

Hibar DP, Westlye LT, Doan NT, et al: Cortical abnormalities in
bipolar disorder: an MRI analysis of 6503 individuals from the
ENIGMA Bipolar Disorder Working Group. Mol Psychiatry 2018;
23:932-942

Pezzoli S, Emsell L, Yip SW, et al: Meta-analysis of regional white
matter volume in bipolar disorder with replication in an in-
dependent sample using coordinates, T-maps, and individual MRI
data. Neurosci Biobehav Rev 2018; 84:162-170

Serafini G, Pompili M, Innamorati M, et al: The impact of peri-
ventricular white matter lesions in patients with bipolar disorder
type I. CNS Spectr 2016; 21:23-34

Perry A, Roberts G, Mitchell PB, et al: Connectomics of bipolar
disorder: a critical review, and evidence for dynamic instabilities
within interoceptive networks. Mol Psychiatry 2019; 24:1296-1318

neuro.psychiatryonline.org 383


http://neuro.psychiatryonline.org

BIPOLAR DISORDER AND FRONTOTEMPORAL DEMENTIA

69. Arighi A, Fumagalli GG, Jacini F, et al: Early onset behavioral
variant frontotemporal dementia due to the COORF72 hexanucleotide
repeat expansion: psychiatric clinical presentations. J Alzheimers
Dis 2012; 31:447-452

70. Meisler MH, Grant AE, Jones JM, et al: COORF72 expansion in a
family with bipolar disorder. Bipolar Disord 2013; 15:326-332

71. Floris G, Borghero G, Cannas A, et al: Bipolar affective disorder
preceding frontotemporal dementia in a patient with COORF72
mutation: is there a genetic link between these two disorders?
J Neurol 2013; 260:1155-1157

72. Cerami C, Marcone A, Galimberti D, et al: From genotype to phe-
notype: two cases of genetic frontotemporal lobar degeneration with
premorbid bipolar disorder. J Alzheimers Dis 2011; 27:791-797

73. Watson A, Pribadi M, Chowdari K, et al: C9orf72 repeat ex-
pansions that cause frontotemporal dementia are detectable

384 neuro.psychiatryonline.org

74.

75.

76.

77.

among patients with psychosis. Psychiatry Res 2016; 235:
200-202

Devenney EM, Ahmed RM, Halliday G, et al: Psychiatric disorders
in C9orf72 kindreds: Study of 1,414 family members. Neurology
2018; 91:e1498-e1507

Silverman HE, Goldman JS, Huey ED: Links between the C9orf72
repeat expansion and psychiatric symptoms. Curr Neurol Neurosci
Rep 2019; 19:93

Cheran G, Wu L, Lee S, et al: Cognitive indicators of preclinical
behavioral variant frontotemporal dementia in MAPT carriers.
J Int Neuropsychol Soc 2019; 25:184-194

Terao T, Ishii N, Hirakawa H: A specific group of patients with
diagnostic conversion from depression to bipolar disorder and fi-
nally to dementia as a mental GSK-3 disease: a hypothesis. Bipolar
Disord 2019

J Neuropsychiatry Clin Neurosci 32:4, Fall 2020


http://neuro.psychiatryonline.org

