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Foreword

In recent years, the term translational medicine has been used in common parlance to
describe the application of both clinical and basic research to solving clinical
problems with the ultimate goal of developing truly personalized medicine. Most
assume that the translation is largely from the laboratory to the patient hence the term
“bench to bedside” but laboratory research on disease processes and the develop-
ment of treatments requires clinical observations and often biologic samples from
patients. Indeed, there are numerous examples where solutions for clinical problems
have gone from the patient to the laboratory and back to the patient within a research
program. Thus, translational research really needs to be bedside to laboratory and
back to the patient.

A fallout of the growth in technology available for application to research of
clinical problems—e.g., genetics, brain imaging—has been that a great deal of
findings seem to hang in the air with no clear clinical application that can be easily
gleaned from the findings. While these data may ultimately find an application in the
medical hemisphere, one wonders at times whether we are generating data much
faster than we can integrate them. All of this leaves much of translational
neurosciences unintegrated and often confusing for the practitioner. Indeed, how
best to incorporate the neurosciences into clinical training and practice has remained
a problem for the field. Until now! This text is a brilliant example of how we can
build neuroscience into clinical perspectives in psychiatry.

Clinical Cases in Psychiatry: Integrating Translational Neuroscience
Approaches edited by Altamura and Brambilla really gives you the clinical to
laboratory to clinical perspective by incorporating both case descriptions and
research findings to the teaching of the latest in the diagnosis and treatment of a
number of common clinical problems. The text has 16 chapters that cover a wide
range of psychopathology. Each chapter reviews the scope of the problem and then
presents a case that highlights the issues. It then segues to how neuroscience can help
our understanding of the pathogenesis of the disorder and its treatment. Examples of
the clinical areas covered include many interesting areas—e.g., early-onset psycho-
sis, psychosis in the elderly, psychotic bipolar disorder. Much of the neuroscience
presented revolves around available brain imaging technologies. The last three
chapters are oriented toward specific treatments approaches (e.g., r-TMS, long acting
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antipsychotics), but even in these chapters, there are clearly presented and interesting
case reports that really highlight how best to apply these treatments.

Many texts try to present information that can be used by clinicians for patients.
My own books in psychopharmacology present such material. However, what is so
unique here is that clinical cases are a core feature of each chapter that helps to
organize the rest of the material. The neuroscience discussed is cutting edge but
germane to the clinical situation. This allows the reader, practitioner, and trainee to
immediately integrate neuroscience data into clinical approaches. The book is truly
unique and is a must for anyone interested in clinical psychiatry. Kudos to the
authors for each of their chapters and to the editors, Altamura and Brambilla, for
conceiving and executing this superb book.

Kenneth T. Norris, Jr Professor of Psychiatry
and Behavioral Sciences
Stanford University School of Medicine
Stanford, CA, USA

Alan F. Schatzberg
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Early-Onset Psychosis with Adolescence
Onset 1
Gabriele Panza and Silvia Paletta

Abstract
There is often diagnostic uncertainty in the first episode of adolescent-onset
psychosis. The differential diagnosis may include primary psychosis, bipolar
disorder, and psychotic disorder due to a general medical condition or a
substance-induced psychotic disorder.

The recent escalating substance use in adolescence and its association with
psychotic symptoms in regular users has fuelled concerns. A large number of
studies have reported a link between adolescent substance use and the develop-
ment of stable psychosis in early adulthood. A further complication is the high
rates of concomitant substance use by subjects with a psychotic illness which,
especially in young users with an early-phase psychotic disorder, can make
diagnosis difficult.

We have presented a clinical case of an adolescent male who was admitted to
our inpatient psychiatric unit with a psychotic onset. This patient also reported
significant substance use.

This case highlights three main issues in primary care: recognizing early signs
of emerging psychosis; complexities associated with comorbid substance use;
and patient management both in the acute and post-acute phases.

While it is often difficult to distinguish substance-induced psychosis from
primary psychosis, especially early in the course of treatment, this differential
diagnosis has important implications for treatment planning. This clinical case
emphasizes the importance of assessment and treatment planning in the early
stages of psychotic disorder, because at onset the symptom picture is often
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unclear and a proper match of diagnosis with treatment may be critically impor-
tant for outcome.

Longitudinal follow-up of patients initially presenting with psychosis and
substance use comorbidity is warranted by the occurrence of heavy substance
misuse overlying presentation of psychotic symptoms, adding greater complexity
to the diagnostic process, and the greater instability of substance-induced psy-
chosis diagnoses.

Keywords
Early-onset psychosis · Adolescence · Substance-induced psychosis

1.1 Introduction

Over the past decade, psychiatric illnesses and, in particular, psychotic disorders in
children and adolescents have been increasingly acknowledged. It is unclear whether
psychotic disorders in younger individuals are actually becoming more prevalent or
whether educational efforts directed at enhanced screening and treatment have
improved case detection. In light of this, efficacious and safe interventions should
be employed to maximize beneficial effects and to minimize medication-related
complications [1].

As recently defined, psychosis denotes the presence of either delusions (false
implausible beliefs) or hallucinations (false perceptions involving any sensory
modality) [2]. Broader definitions of psychosis include manifestations of thought
disorders, behavioral disorganization, or catatonia. Family members, particularly
parents, are often concerned that children who manifest delusions or hallucinations
might have schizophrenia. Fortunately, most forms of psychosis in children and
adolescents are not a result of schizophrenia [1].

Population-based surveys show that the prevalence of psychotic symptoms may
be far greater than had been previously considered, with a meta-analysis suggesting a
prevalence rate of 5–8% in the general population (which is nearly 10 times higher
than the prevalence of diagnosed psychotic disorders) [3]. Prevalence rates of such
symptoms may be even higher among young people. Large, population-based
studies surveying psychotic symptoms among adolescents have found rates of
9–14% in interview-based studies and rates greater than 25% in some studies
using self-report questionnaires [4–7].

A longitudinal, questionnaire-based study of suicide prevention in high school
students found an unexpectedly robust association between experiencing auditory
hallucinations and subsequent suicide attempts at follow-up (34% of students who
previously endorsed psychopathology and hallucinations endorsed suicide attempts
at follow-up) [8].

2 G. Panza and S. Paletta



Prominent psychotic symptoms (i.e., hallucinations and/or delusions) can also be
caused by the effects of a psychoactive substance, such as cocaine or amphetamines.
A substance may induce psychotic symptoms during intoxication (while the indi-
vidual is under the influence of the drug) or during withdrawal (after an individual
stops using the drug).

Over the last few years, with the increasing diffusion of substance abuse, there
has been an increase in cases of substance-induced psychosis in adolescents [9]. Not
all of these cases evolve into primary psychosis; therefore it is important to monitor
these patients over time to see if it is the onset of a more pernicious psychotic
disease.

Cannabis is one of the most widely used illicit drugs among adolescents, and most
users first experiment with it during adolescence. Adolescence is a critical phase for
brain development, characterized by neuronal maturation and rearrangement pro-
cesses, such as myelination, synaptic pruning, and dendritic plasticity. The
endocannabinoid system plays an important role in fundamental brain developmen-
tal processes such as neuronal cell proliferation, migration, and differentiation.
Therefore changes in endocannabinoid activity during this specific developmental
phase, induced by the psychoactive component of marijuana, Δ9-tetrahydrocannabi-
nol, might lead to subtle but lasting neurobiological changes that can affect brain
functions and behavior [10].

Prospective studies estimate that cannabis use is associated with a twofold
increase in later schizophrenia outcomes, and early, adolescent-onset cannabis use
is associated with a higher risk [11], possibly because individuals who begin to use
cannabis when the brain is still developing are most vulnerable to its deleterious
effects [12, 13]. Nonetheless, the vast majority of young people who use cannabis do
not develop psychosis, suggesting the hypothesis that, if cannabis is indeed causal,
some individuals may be genetically vulnerable to its effects. The presence of such a
gene-environment interaction is indicated by the finding that the association between
cannabis and psychosis outcomes is most marked in subjects with an established
vulnerability to psychosis [14, 15]. Some studies have demonstrated that a functional
polymorphism of the catechol-O-methyltransferase (COMT) gene moderates the
association between cannabis use and the risk of developing psychosis [16].

Recently, five large-scale longitudinal studies and a systematic review have
shown that cannabis use in adolescence is associated with a two- to threefold
increase in the relative risk of later developing schizophrenia [11]. Furthermore
short-term psychotic reactions, particularly in naive users, have also been reported.
Thomas [17] describes that one in seven people reported psychotic-like symptoms.
Such reactions are usually acute, transient and self-limited, however very unpleasant
(“hearing voices, becoming convinced that someone is trying to harm you or that
you are persecuted”) [18]. But cannabinoids are considered able to trigger long-
lasting psychotic decompensations in predisposed individuals, which may in part
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account for the epidemiological association described between cannabis consump-
tion and psychotic disorders [19, 20].

1.2 Clinical Evaluation

Written consent for the performance of care should be signed by the parents/legal
guardians of the underage patient at the beginning of hospitalization, explaining to
them in detail the diagnostic and therapeutic procedures that may be performed. In
addition, there is the presence of a dedicated educator who follows the patient during
hospitalization.

A comprehensive clinical evaluation is necessary to determine what may be the
causes of the psychotic symptoms and to rule out possible etiologies (Box 1.1). A
wide-range workout including psychiatric, neurologic, and medical assessment, as
well as blood, urine, brain, cardiac, and imaging studies, should be carried out.

A very accurate anamnestic interview should be held on admission, with the help
of relatives or caregivers. The interview should include previous psychiatric or
neurological history, ongoing medical conditions, and pharmacological history.

Clinical acuity of the presentation and intervention impact should guide the
evaluation, according to the history and initial examination.

Plasma levels of daily medications prescribed to patients should be assessed, for
the measurable drugs. Many psychiatric and nonpsychiatric treatments may be the
cause of agitation, confusion, delusions, and hallucinations if the dosage is above a
certain threshold.

A computed tomography (CT) scan should be performed in the case of altered/
clouded sensorium and other neurological symptoms of acute onset, to exclude
neurological/neurosurgical conditions, such as stroke and intracranial hemorrhage.
After the exclusion of the most acute and dangerous causes, a full psychiatric
assessment should be performed. Overall, it is of fundamental importance to conduct
a full brain imaging assessment, consisting of magnetic resonance imaging (MRI)
and positron emission tomography (PET), that may greatly help in the diagnostic
processes [21].

Another major issue of concern is treatment, which might be guided by a
multidisciplinary endeavor, including pharmacological and non-pharmacological
interventions. The choice and dosage of pharmacological medications should be
guided not only by efficacy but also by potential side effects and unwanted
interactions with other medications. Drug starting doses are usually lower compared
to those recommended for adults and should be titrated up or down slowly according
to clinical response and side effect onset. Overall, treating younger patients presents
more difficulty because of greater sensitivity to drugs and their side effects and
variation in the pharmacokinetic parameters [22].
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Box 1.1 Exams and Assessment
– Accurate interview with the patient and caregivers
– Physical examination with vital signs and electrocardiography
– Blood and urine exams, looking for infections, alteration in electrolytes,

and uncontrolled metabolic conditions (complete blood count, thyroid
function, liver and renal function, glucidic and lipidic profiles)

– Plasma levels of prescribed medications and drugs of abuse
– Brain imaging: CT scan in acute; MRI and PET to assess neurodegenerative

disorders

1.3 Case Presentation

A 16-year-old boy was an inpatient of our psychiatric unit for a psychotic episode
with delusions. No previous psychiatric history had been reported before the actual
admission, and he had no family psychiatric history. He reported no history of any
major medical illnesses and was not on any regular medication. He had one younger
sister. He was born of a full-term normal delivery, and his mother said that his
developmental milestones were normal. Patient reported no neglect or abuse as a
child.

Regarding premorbid temperament, his mother described him as a cheerful and
sociable child; the patient was frequenting peers, but never making significant
friendships. Also, motor restlessness and difficulty in following the rules were
reported.

From 7 to 12 years, he was followed by the services of pediatric neuropsychiatry
to facilitate meetings with his father, who during this time period was imprisoned.

At the time of the admission, he was not taking any medications.
Nevertheless a history of substance abuse was reported by his parents. Further-

more he reported a recent history of stressful events (family conflicts) prior to the
onset of symptoms. In that period the patient was attending high school with poor
performance.

From the age of 14 years, he had started using cannabinoids (6–7 g/week) and
taken amino acids and creatine during gym workouts.

At the age of 16 years, the patient began to express irritability and verbal
aggression against his mother.

After a few weeks, his parents observed the onset of a symptomatology
characterized by behavioral abnormalities (opposing and bizarre attitudes), initial
insomnia, logorrhea, auditory hallucinations, and delusional, both mystical-
megalomanic and persecutory, behaviors toward his parents and the karate teacher.

After a few days, the mother decided to call the ambulance which accompanied
the patient to the emergency room of our hospital because of the worsening of
symptoms. At the time of evaluation in the emergency room, he showed dysphoric
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mood, psychomotor acceleration, severe insomnia, and aggressiveness; persecutory
and jealousy delusions were also referred by the patient. He showed idiosyncratic
dissociation, persecutory thoughts, emotional dissonance, and behavioral
abnormalities.

On entering our inpatient unit, the patient appeared disoriented, poorly coopera-
tive, uninhibited, and agitated on the psychomotor level. The facial expression was
faded and perplexed and the speech disorganized. It was likely that there were
hearing disassociations and the content of thought was characterized by persecution
and mystic thought. Illness criticism was absent.

During his stay in our inpatient unit, blood and urine exams were performed. No
significant data emerged from the blood exams, except for an occasional finding of a
D-dimer value above the normality threshold (�250 ng/ml D-dimer units). For this
reason a thoracic computerized tomography (CT) was performed, and it led to the
exclusion of embolic or phlogistic pathology. The urine drug screening was positive
for cannabinoids (150 ng/ml).

We performed encephalic magnetic resonance imaging (MRI), electroencepha-
lography (EEG), and fluorodeoxyglucose positron emission tomography
(FDG-PET). The EEG resulted negative for anomalies, except for unspecific theta
waves in the frontotemporal electrodes. The MRI did not result in pathological
alterations of the overvoltage of supratentorial or subtentorial parenchymal signal,
except for a minute hyperintensity signal (in FLAIR) precentral subcortical to the left
of possible vascular genesis (Fig. 1.1). The PET highlighted a cortical glucidic

Fig. 1.1 The ventricular system is in axis, of normal size. Seasonal liquids are standard for bed
base and convexity. No pathological alterations of the overvoltage of supratentorial or subtentorial
parenchymal signal are allowed except for a minute hyperintensity signal (in FLAIR) precentral
subcortical to the left of possible vascular genesis. There are no obvious gross abnormalities in the
Willis polygon vessels
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metabolism increased to the crawler, at the prefrontal level and at the nuclei of the
base (Fig. 1.2).

During hospitalization the patient underwent a clinical assessment based on the
administration of Brief Psychiatric Rating Scale (BPRS) [23], Positive and Negative
Syndrome Scale (PANSS) [24], and Global Assessment of Functioning Scale (GAF)
[25] (Fig. 1.3).

As a pharmacologic treatment, he was administered intramuscular haloperidol up
to 10 mg/day, followed by an intramuscular therapy with olanzapine up to 20 mg/
day and daily oral levomepromazine up to 300 mg and zuclopenthixol up to 70 mg.
The patient presented a good response in terms of reduction of delusions and
psychomotor acceleration, as presented in Fig. 1.3. After a few days of treatment,
he became more aware of his condition and accepted both the stay in the acute ward
and the treatments. However, a full compliance with pharmacological treatment was
not completely achieved as the patient still didn’t show a full insight into his disease.
From the clinical presentation and the response to treatment, a diagnosis of

Fig. 1.2 The analysis of tomoscintigraphic PET images highlights cortical glucidic metabolism
modestly increased to the entire crawler bilaterally, and at the upper and midpoint bilateral
rounds, and more orbital-frontally and slightly reduced to both cerebellar lobes. No significant
alterations or asymmetries of the distribution of the marked glucose analogue in the other
supratentorial or subtentorial cortical encephalic structures are investigated. At the subcortical
level, metabolism of the thalamus is bilaterally conserved and symmetric, whereas that at the nuclei
of the base is increased
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substance-induced psychosis was made, also on the basis of acute onset of delusions
(mainly of a persecutory nature) within a period of <2 weeks. Cannabinoids were
considered the likely precipitant as the onset of the symptoms followed its initiation.
Although a functional origin of symptoms could not be completely excluded (i.e.,
first episode of a functional mental illness like schizophrenia), the apparent absence
of any prodromal symptoms, previous psychiatric history, or family psychiatric
history made this unlikely.

At discharge, the patient managed to recover fair global functioning, however
lower than previously. He started to attend school again, undergoing psychiatric
examinations for a few months. However, also complicated by his young age and by
the presence of a poorly supportive and constituent family context, he didn’t achieve
a complete compliance with pharmacological treatment and a full insight into his
disease, so his adherence to the visits became more and more irregular and he
interrupted pharmacological therapy.

Due to his poor compliance, several successive admissions to our inpatient unit
followed. Unlike the first hospitalization, toxicological examinations were always
negative for drugs. Progressively mystical-megalomanic ideas, persecutory ideation
(especially with regard to the father) and reference, suspicion, and worsening
anguish appeared. There was a further worsening of the clinical picture with reduced
sleep, logorrhea, worsening persecution, and anxiety. The repeated psychotic
exacerbations and gradually shorter intercritical periods caused a progressive
impairment of social and scholastic functioning.

As a consequence of poor compliance, a program to dismiss the patient with a
depot therapy was effected. After discharge, he accepted monthly long-acting
injection (LAI) with olanzapine pamoate (405 mg every 28 days). The patient
showed a response to treatment after 1 month and reached a gradual remission
after 4 months.

Every access for the LAI administration consisted of clinical evaluation, includ-
ing safety, tolerability, and determination of olanzapine plasma levels.

Fig. 1.3 Psychopathological
Rating Scale (mean � SD)
time course
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Clinical efficacy was evaluated by BPRS [23] and PANSS [24]. Safety and
tolerability measures included vital sign measurements, physical examination
findings such as weight measurement, 12-lead electrocardiograms, and clinical
laboratory tests as low-density lipoprotein (LDL), high-density lipoprotein (HDL),
total cholesterol (CHO), triglycerides (Try), glucose, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and gamma-glutamyl transpeptidase
(GGT). Each one was tested every month.

The patient did not report any significant adverse effects, and changes in blood
examinations did not appear during the follow-up period. Olanzapine plasma levels
ranged from 41 ng/mL to 67 ng/mL.

During the various admissions, clinical observation of the psychopathological
framework revealed that the initial diagnosis of substance-induced psychosis was not
incorrect; meanwhile a primary psychosis was outlined that cannabis had contributed
to showing.

1.4 Literature Review

The Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5)
[2], defines psychosis as having delusions or hallucinations, with the hallucinations
occurring in the absence of insight into their pathological nature. A broader defini-
tion includes symptoms such as disorganized speech and grossly disorganized or
catatonic behavior. Semper and McClellan [26] refer to the DSM definition of
psychosis for children and also note that negative symptoms such as alogia,
amotivation, and anhedonia can be present. Cognitive and mood symptoms may
also be present. The DSM-5 applies the same diagnostic criteria for psychotic
disorders in children and adolescents as for adults.

The DSM-5 necessary criteria for diagnosis of schizophrenia and of substance-
induced psychotic disorder are reported in Boxes 1.2 and 1.3, respectively [2].

Box 1.2 DSM-5 Criteria for Diagnosis of Schizophrenia
(A) Two (or more) of the following symptoms, each present for at least a

1-month (or longer) period of time (or less if treated effectively).
At least one of these symptoms must be (1), (2), or (3):

1. Delirium
2. Hallucinations
3. Disorganized speech (e.g., frequent derailment or inconsistency)
4. Grossly disorganized or catatonic behavior
5. Negative symptoms (i.e., diminished emotional expression)

(B) For a significant part of the time since the onset of the disorder, the level of
operation in one or more of the major areas, such as work, interpersonal
relationships, or self-care, is markedly below the level reached before the

(continued)
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Box 1.2 (continued)
onset (or when the onset is in childhood or adolescence, the inability to
reach the expected interpersonal, school, or work level is manifested).

(C) Continuous signs of disturbance persist for at least 6 months. This period
of 6 months must include at least 1 month of symptoms (or not if treated
effectively) which meet Criterion A (i.e., active phase of symptoms) and
may include periods of prodromal or residual symptoms. During these
prodromal or residual periods, the signs of the disorder can only be
highlighted by negative symptoms or by two or more symptoms listed
in Criterion A present in attenuated form (e.g., extravagant convictions,
unusual perceptual experiences).

(D) Schizoaffective disorder and depressive disorder or bipolar disorder with
psychotic characteristics were excluded because (1) there were no greater
or manic depressive episodes in concomitance with the active phase of the
symptoms or, (2) if episodes of mood alteration occurred during the active
phase of the symptoms, they have manifested themselves for a minority of
the total duration of active and residual phases of the disease.

(E) Disturbance is not attributable to the physiological effects of a substance
(e.g., substance abuse, medication) or to another medical condition.

(F) If there is a history of autism spectrum disorder or a communication
disorder (childhood onset), the additional diagnosis of schizophrenia is
only postponed if there are hallucinations for at least 1 month (or less if
treated effectively) or predatory delusions, in addition to the other
symptoms of schizophrenia.

Box 1.3 DSM-5 Criteria for Diagnosis of a Substance-Induced Psychotic Disorder
(A) Presence of one or both of the following symptoms:

1. Delusions
2. Hallucinations

(B) There is evidence from the history, physical examination, or laboratory
findings of both (1) and (2):
1. The symptoms in Criterion A developed during or soon after substance

intoxication or withdrawal or after exposure to a medication.
2. The involved substance/medication is capable of producing the

symptoms in Criterion A.
(C) The disturbance is not better explained by a psychotic disorder that is not

substance/medication-induced. Such evidence of an independent psy-
chotic disorder could include the following:

(continued)
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Box 1.3 (continued)
The symptoms preceded the onset of the substance/medication use; the

symptoms persist for a substantial period of time (e.g., about 1 month)
after the cessation of acute withdrawal or severe intoxication; or there is
other evidence of an independent non-substance/medication-induced psy-
chotic disorder (e.g., a history of recurrent non-substance/medication-
related episodes).

(D) The disturbance does not occur exclusively during the course of a
delirium.

(E) The disturbance causes clinically significant distress or impairment in
social, occupational, or other important areas of functioning.

There are relatively few epidemiological studies on adolescent-onset psychosis. It
is generally held that the incidence of psychosis, and especially of schizophrenia,
increases markedly during the teenage years, with a preponderance of male over
female patients [27]. Risk factors for early-onset psychosis (before age 18) are
related to the interaction of environmental and biological factors in vulnerable
individuals. Weiden and Buckley suggest that urban residence, social adversity,
and early substance use, specifically cannabis use, are environmental risk factors that
may increase the risk of developing schizophrenia during adolescence and young
adulthood [28]. A positive family history, birth complications, advanced parental
age, childhood developmental abnormalities, and early infections are some of the
biological factors that have been reported [29]. Dalman et al. reviewed exposure to
infections in early life as a risk factor for the development of psychosis [30].

The risk of developing psychotic forms is greater in those who abuse it earlier
on. The duration of abuse also affects psychotic risk (cumulative effect). The highest
psychotic risk correlates with high-potency cannabis varieties, such as “skunk” [31].

There is often diagnostic uncertainty in the first episode of adolescent-onset
psychosis. The differential diagnosis may include primary psychosis (schizophre-
nia), bipolar disorder, psychotic disorder due to a general medical condition, or a
substance-induced psychotic disorder. Delusional disorder and brief psychotic dis-
order are less common [32].

Some medical conditions (such as temporal lobe epilepsy or Huntington’s chorea)
can produce psychotic symptoms, and, since individuals are likely to be taking
medications for these conditions, it can be difficult to determine the cause of the
psychotic symptoms. If the symptoms are determined to be due to the medical
condition, then a diagnosis of a psychotic disorder due to a general medical condition
is warranted. Table 1.1 shows psychiatric conditions associated with psychotic
episodes in children and adolescents.

In adolescence it is of great importance to be able to distinguish primary psycho-
sis from substance-induced psychosis. While there are no absolute means of deter-
mining substance use as a cause, a good patient history that includes careful
assessment of onset and course of symptoms, along with that of substance use, is
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imperative. Often, the patient’s testimony is unreliable, necessitating the gathering of
information from family, friends, coworkers, employment records, medical records,
and the like.

Substance-induced psychotic disorder displays psychotic symptoms
(hallucinations not recognized by the individual as substance-induced or delusions).
In order to justify this diagnosis, the psychotic symptoms must occur within a month
after substance intoxication or withdrawal, or as a result of medication that caused
the symptoms. However, the diagnosis is not made if the symptoms occurred before
the substance or medication was ingested or are more severe than could be
reasonably caused by the amount of substance involved. If the disorder persists for
more than a month after withdrawal of the substance, the diagnosis becomes
increasingly questionable, and a diagnosis of primary psychosis, or the existence
of a medical condition, becomes more plausible [34].

Psychotic symptoms induced by substance intoxication usually subside once the
substance is eliminated. Symptoms persist depending on the half-life of the
substances (i.e., how long it takes before the substance is no longer present in an
individual’s system). Symptoms, therefore, can persist for hours, days, or weeks
after a substance is last used.

Table 1.1 Psychiatric
conditions associated with
psychotic episodes in
children and adolescents

Alcohol intoxication/withdrawal

Attention-deficit/hyperactivity disorder

Autism spectrum disorders

Bipolar disorder

Brief reactive psychosis

Catatonia

Delirium

Delusional disorders

Factitious disorders

Major depressive disorder

Malingering

Obsessive-compulsive disorder

Parasomnias

Personality disorders

Post-traumatic stress disorder

Schizoaffective disorder

Schizophrenia

Schizophreniform disorder

Severe stress

Based on Freudenreich and Goff [33]
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1.4.1 Neurotransmitters Involved in Early-Onset Primary Psychosis

The neurotransmitter most commonly implicated in the pathophysiology of psycho-
sis is dopamine. Drugs that increase dopaminergic receptor activity (e.g., cocaine,
amphetamines) may induce an acute psychotic episode, whereas drugs that block
postsynaptic D2 receptors help to alleviate psychotic symptoms. Furthermore,
persons with psychosis also have fewer D1 receptors in the prefrontal cortex
[35]. Disturbances in a variety of other neurotransmitters such as glutamate, seroto-
nin, and γ-aminobutyric acid (GABA) have been implicated in the pathophysiology
of primary psychosis. Researchers are also interested in glutamate because phency-
clidine (PCP or angel dust) is an NMDA/glutamine antagonist; NMDA receptor
dysfunction can also cause psychotic symptoms [36]. Preliminary studies suggest
that GABAmay also play a role in the development of chronic psychotic syndromes.
Overall, disrupted neurotransmission and cognitive functions are key components in
the pathophysiology of psychosis; however, no single neurotransmitter is clearly
responsible for the onset and progression of psychosis.

1.4.2 Neurodevelopmental and Neurobiological Abnormalities
Associated with Early-Onset Primary Psychosis

It is widely agreed that primary psychosis is a neurodevelopmental disorder; no
single neurodevelopment model, however, explains the pathophysiology of the
illness. Several studies have implicated complications during pregnancy and deliv-
ery as risk factors [37]. The combination of genetic risk and evidence of acquired
damage has suggested a neurodevelopmental theory with early central nervous
system abnormalities that contribute to an increased vulnerability to schizophrenia
later in life. Hypoxia-associated obstetrical complications also appear to increase the
odds of developing earlier-onset primary psychosis [38].

As in adults, early-onset primary psychosis shows bilateral enlargement of the
lateral ventricles on neuroimaging. However, unlike adults, the abnormalities in
brain morphology evolve during adolescence. Rapoport et al. [39] reported signifi-
cantly reduced frontal and temporal gray matter volumes in adolescents compared
with those observed in healthy age-matched controls. Moreover, youths with early-
onset primary psychosis appear to lose more cortical gray matter compared to
children who suffer from transient psychosis [40]. Subsequent studies from this
group have shown that the healthy siblings of afflicted patients also have reductions
in cerebral volume and gray matter [41]. In a systematic review of 66 articles
comparing brain volume in patients with a first psychotic episode with the volume
seen in healthy controls, a meta-analysis demonstrated that whole-brain and hippo-
campal volumes are reduced and that ventricular volumes are increased in affected
patients compared to healthy controls [42]. Future improvements in neuroimaging
technology hold the potential to reveal more about neurobiological disturbances and
their correlates in schizophrenia.
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1.4.3 Substance-Induced Psychosis Versus Primary Psychosis

Diagnostic certainty, in early-phase psychotic disorder, is often difficult to achieve
and is challenged further when psychosis co-occurs with the use of alcohol or drugs.
Diagnostic change over time has been observed in longitudinal studies of primary
psychotic disorders. A change in diagnosis from a substance-induced psychosis to a
primary psychosis can reflect the evolution of an illness, the availability of new
information about onset or course, or unreliable diagnostic assessments. Psychoto-
mimetic drug use may precipitate a schizophrenia-like illness or may evolve into a
chronic psychotic disorder over time.

The primary psychosis versus substance-induced psychosis distinction was
remarkably stable over the 1-year follow-up period. Caton et al. [43] observed a
change in diagnostic category from substance-induced psychosis at baseline to
primary psychotic disorder at the 1-year follow-up in about 25% of those diagnosed
with substance-induced psychosis at baseline.

Greater instability in substance-induced psychosis diagnoses compared with
primary psychosis diagnoses has been observed [44].

A differentiation between substance-induced disorder and a psychiatric disorder
may be aided by the following:

• Time of onset: if symptoms began prior to substance use, it is most likely a
psychiatric disorder.

• Substance use patterns: if symptoms persist for three months or longer after
substance is discontinued, a psychiatric disorder is probable.

• Consistency of symptoms: symptoms more exaggerated than one would expect
with a particular substance type and dose most likely amount to a psychiatric
disorder.

• Family history: a family history of mental illness may indicate a psychiatric
disorder.

• Response to substance abuse treatment: Clients with both psychiatric and sub-
stance use disorders often have serious difficulty with traditional substance abuse
treatment programs and relapse during or shortly after treatment cessation.

• Patient’s stated reason for substance use: those with a primary psychiatric diag-
nosis and secondary substance use disorder will often indicate they “medicate
symptoms,” for example, drink to dispel auditory hallucinations, use stimulants to
combat depression, and use depressants to reduce anxiety or soothe a manic
phase. While such substance use most often exacerbates the psychotic condition,
it does not necessarily mean it is a substance-induced psychotic disorder [34, 45].

While it is often difficult to distinguish substance-induced from primary
psychoses, especially early in the course of treatment, this differential diagnosis
has important implications for treatment planning. The issues of assessment and
treatment planning are particularly important in the early stages of psychotic
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disorder, because this is a time when the symptom picture is often unclear and a
proper match of diagnosis with treatment may be critically important for
outcome [45].

Longitudinal follow-up of patients initially presenting with psychosis and sub-
stance use comorbidity is warranted by the occurrence of heavy substance misuse
overlying presentation of psychotic symptoms, adding greater complexity to the
diagnostic process, and the greater instability of substance-induced psychosis
diagnoses.

Unfortunately, psychological tests are not always helpful in determining if a
psychotic disorder is caused by substance use or is being exacerbated by
it. However, evaluations, such as the MMPI-2 (Minnesota Multiphasic Personality
Inventory-2) [46], MAC-R scale (MacAndrew Alcoholism Scale-Revised) [47], or
the Wechsler Memory Scale-Revised [48], can be useful in making a differential
diagnosis.

1.4.4 Treatment

The diagnostic distinction between a substance-induced and a primary psychotic
disorder is critically important, because each disorder requires a different treatment.

For example, subjects with drug-induced psychosis may need different
medications, no medications, or brief medication therapy, and they may be more
susceptible to the adverse effects of antipsychotic medications. Although psychoto-
mimetic drug use may precipitate a chronic schizophrenic illness, an accurate
diagnostic assessment is particularly significant in the early stages of psychotic
disorder, when the diagnostic picture is often clouded by the presence of substance
use and differential therapeutics are appropriate [45].

Furthermore pharmacologic treatment for psychosis in youth remains an area of
active research, with several large multisite trials completed within the past few
years. Six-week, randomized, placebo-controlled studies of second-generation
antipsychotics for early-onset substance-induced psychosis have been completed
thus far. They showed that aripiprazole, olanzapine, paliperidone, quetiapine, and
risperidone—but not ziprasidone—were superior to placebo, with regard to
improvement in the Positive and Negative Syndrome Scale (PANSS) total score
[49–52].

In terms of atypical antipsychotic dosing, typically, these medications are
initiated at a low dose and gradually titrated upward to achieve efficacy. Risperi-
done, for example, is generally started at 0.25 mg twice a day and can be increased
every 1 to 2 days in association with close observation. In general, olanzapine and
quetiapine are more sedating; their dosing is usually started at 2.5 to 5 mg/day and
25 to 50 mg/day, respectively. As most antipsychotic medications have a relatively
long half-life, they typically do not need to be administered more than twice daily.
For patients maintained on antipsychotics, clinicians should monitor weight, vital
signs, and relevant laboratory results (e.g., triglycerides, cholesterol, fasting glucose,
and prolactin levels).
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Newer atypical antipsychotics (e.g., asenapine, iloperidone, lurasidone) may
eventually have a role in the treatment of patients with childhood-onset or early-
onset psychosis and in patients deemed at risk of developing psychosis due to
genetic and/or environmental factors. However, at present, there is little evidence
to support the safety, tolerability, or efficacy of these agents in the pediatric
population.

In sum, current pharmacologic research for early-onset and childhood-onset
psychosis focuses on the identification of antipsychotic agents that will provide
optimal efficacy without also causing undue adverse events. Many typical and
atypical antipsychotics have been shown (based on open trials, randomized clinical
trials, and head-to-head comparisons) to be efficacious in the treatment of early-
onset and childhood-onset schizophrenia [53]; however, they are well known to
cause side effects such as weight gain, extrapyramidal symptoms, and metabolic
abnormalities.

Nonadherence to oral antipsychotic medications is one of the most significant
clinical challenges in the treatment of schizophrenia. Nonadherence rates may be as
high as 50% in the first year of treatment and 75% during the first 2 years of
treatment. Despite evidence that continuous antipsychotic treatment is more effec-
tive than interrupted treatment, long-acting therapy use in the United States remains
low. Barriers to increased long-acting therapy use include physicians’ reluctance to
administer injectable medications, confusing reimbursement procedures, and the
unfounded belief that patients would reject an offer of this treatment modality [54].

In clinical situations wherein adherence with oral preparations has proven diffi-
cult, it is reasonable especially in older adolescents to consider using a long-acting
medication. Risperidone long-acting therapy has been shown to be efficacious and
well tolerated in the treatment of schizophrenia, including those with newly
diagnosed schizophrenia [55, 56]. Short-term and long-term studies found that
risperidone long-acting therapy was associated with low rates of discontinuation
related to adverse events and few reports of pain from injections [57]. Evidence for
newer long-acting injectables (e.g., olanzapine, paliperidone) remains limited
[58]. The available evidence suggests that long-acting injectable antipsychotics
can be used safely and effectively in early stages of the illness and that they may
be associated with better outcomes than with oral medications. However, this is
largely supported by evidence from naturalistic cohort studies and by a small number
of controlled trials of risperidone long-acting injection. Given the paucity of data of
long-acting therapy in the adolescent population, the use of these preparations in
adolescents remains empiric. Table 1.2 provides the side effect risk profiles of
common second-generation antipsychotic medications used in children and
adolescents [59–62].

Clinical Points

• Hallucinatory experiences and delusions occur frequently in the pediatric popu-
lation. While not a benign occurrence, psychotic symptoms do not necessarily
foreshadow the future development of schizophrenia.
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• Psychotic symptoms in children and adolescents can occur in the context of a
bevy of psychiatric disorders (schizophrenia, depression, anxiety, bipolar disor-
der, attention-deficit/hyperactivity disorder, posttraumatic states, and autism
spectrum disorders) or can be secondary to a wide variety of medical conditions
and substance abuse. A comprehensive clinical evaluation is necessary to deter-
mine what may be the causes of the psychotic symptoms and to rule out possible
etiologies.

• The onset of psychosis is usually preceded by a period of nonpsychotic symptoms
known as prodromal symptoms. In recent years, there has been substantial
research in early intervention efforts (e.g., with psychotherapy or antipsychotic
medicines) focused on the early stages of primary psychosis and on young people
with prodromal symptoms. Presently, outcome data are insufficient to draw
definitive conclusions.

• The finding that the association between substance abuse and psychosis outcomes
is most marked in subjects with an established vulnerability to psychosis suggests
the presence of the aforesaid gene-environment interaction.

• The pharmacologic treatment of psychotic symptoms in a pediatric population is
similar in many ways to the treatment of infection with antibiotics: the clinician
needs to choose the appropriate medication at a sufficient dose and then await
therapeutic results while monitoring for potential side effects.

Self-Assessment Questionnaire

1. What are the main symptoms of early-onset psychosis?
(A) Euphoria, high mood, hyperactivity, decreased need to sleep
(B) Feelings of guilt, suicidal ideation, depressed mood
(C) Delusions, hallucinations, thought disorders, behavioral disorganization
(D) Inattention, hyperactivity, impulsivity

2. Which is the most frequent differential diagnosis that could be confusing in
early presenting psychotic symptoms?
(A) ADHD
(B) Bipolar Disorder
(C) Delirium
(D) Substance-induced psychosis

3. Which neurotransmitters are most commonly implicated in psychosis?
(A) Glutamate
(B) Dopamine
(C) γ-aminobutyric acid (GABA)
(D) Serotonin

4. In order to justify the diagnosis of substance-induced psychosis, when must
the psychotic symptoms occur?
(A) Within a month after substance intoxication or withdrawal
(B) 1 year after substance intoxication or withdrawal
(C) 6 months after substance intoxication or withdrawal
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(D) 3 months after substance intoxication or withdrawal
5. Which neurodevelopmental and neurobiological abnormalities are

associated with early-onset primary psychosis compared to early-onset sub-
stance-induced psychosis?
(A) Reduced frontal and temporal gray matter volumes
(B) Reduced ventricular volumes
(C) Cerebellum volume modifications
(D) Increased hippocampal volumes

6. Which is the best therapeutic option for the stabilization of early-onset
psychosis?
(A) Long-acting injectable antipsychotic
(B) Valproic acid
(C) Lithium
(D) Antipsychotic
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Deficit Schizophrenia 2
R. A. Paoli and M. Grottaroli

Abstract
Schizophrenia patients show symptoms in the framework of negative, positive,
affective, disorganized, and cognitive dimensions. In particular, a relationship
between neurocognitive impairment, negative symptoms, and disorganization has
been detected, featuring the so-called deficit schizophrenia. In this context, we
here present a clinical case of severe schizophrenia characterized by
neurocognitive dysfunction, altered functionality, negative symptoms, and imag-
ing abnormalities.

Keywords
Negative symptoms · Deficit subtypes · Disorganizative dimension ·
Neurocognitive impairment · Functional neuroimaging · Poor outcome

2.1 Introduction

The concept of schizophrenia was introduced by Eugen Bleuler in 1908. He coined
the term “schizophrenia”, or more precisely “the group of schizophrenias,” because
in his opinion “the breaking up or splitting of psychic functioning is an excellent
symptom of the whole group” [1]. Moreover, Bleuler identified avolition (i.e., lack
of motivation or initiative) as central to schizophrenia. As is known, the term
schizophrenia is still used, but throughout the seven DSM (Diagnostic and Statisti-
cal Manual of Mental Disorders) editions, the definition of schizophrenia evolved,
sometimes to encompass the undeniable heterogeneity of schizophrenia symptoms.
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The previous DSM-IV indeed specified five schizophrenia subtypes (paranoid,
disorganized, catatonic, undifferentiated, and residual type). This notwithstanding,
traditional schizophrenia subtypes have been demonstrated as not being stable over
time and not responsive to specific treatments. In the DSM-5, these subtypes have
been removed because of their low reliability and poor validity but also because of
the growing tendency to focus on a dimensional rather than a categorical perspective
[2]. Nevertheless, patients suffering from schizophrenia show differences in terms of
clinical symptoms, daily-life difficulties, illness course, cognitive impairment, treat-
ment response, and biological and neuroimaging features. Sometimes the clinical
picture of schizophrenia may be associated with a specific medical condition or
substance abuse. For this reason, clinicians should also ask about recent head injury
or trauma, seizures, cerebrovascular disease, and headaches. They should also
exclude oncologic causes, thyrotoxicosis, encephalitis, and porphyria. Testing for
human immunodeficiency virus infection and syphilis should also be considered [3].

Beyond these aspects of differential diagnosis, regarding the dismissal of cate-
gorical subtypes of schizophrenia with the DSM-5, the diagnostic dimensional
approach is also partially implied by the conceptualization of the negative, positive,
disorganized, and affective dimension [4]. These symptomatological clusters have
been related in various degrees to cognitive impairment, unsatisfactory functioning,
treatment response, and outcome of the disease, allowing the identification of
worsening subtypes of schizophrenia [5] that are hypothesized as deficit subtypes
of schizophrenia [6].

While positive dimension has been less related to neurocognitive impairment [7],
more than a year’s persistence of negative symptoms (affective flattening, alogia,
avolition-apathy, asociality, attentional impairment), in spite of an adequate phar-
macologic treatment, has been stated as the core of a supposed separate disease, with
its specific risk factors and its specific biological features. In the past, Carpenter et al.
[8] defined this syndrome as deficit schizophrenia, empathizing the persistence of
decrease in emotional range, poverty of speech, loss of interest, and the loss of drive
with, compared to schizophrenia, positive anamnesis for worsening premorbid
functioning, poor insight, long-term disability, and bad prognosis [9]. To this
purpose, Kirkpatrick et al. [10] strengthened the diagnostic importance of
distinguishing primary enduring negative symptoms (clinical core of deficit schizo-
phrenia) from secondary ones, which often occur in the context, or as a consequence,
of concurrent positive, depressive, and/or extrapyramidal symptoms.

This negative enduring and unremitting schizophrenia was also mentioned as
“Kraepelinian schizophrenia” [11]. In his manuscripts, Kraepelin indeed described
how some schizophrenic patients exhibit “failure of mental activities,” “weakening
of volition,” “loss of mastery over volition,” and “loss of ability for independent
action” [12]. Underlining that schizophrenia is a processual progressive disease that
leads to neurocognitive defects, Kraepelin used the term “dementia praecox,” in
order to remark the putative neuropathological aspects of this syndrome. We now
know that some forms of schizophrenia are associated with progressive structural
brain abnormalities, affecting both gray and white matter [13, 14]. Other
schizophrenic patients exhibited a progressive reduction in frontal lobe white matter
volume, with a concomitant increase in frontal lobe cerebrospinal fluid volume. As
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partially predicted by Kraepelin, schizophrenic patients with poor outcome had a
greater lateral ventricular enlargement over time, while enlargement in frontal lobe
cerebrospinal fluid volume has been associated with greater negative symptoms
severity [15].

Most studies have hinted that deficit schizophrenia is related to a more severe
neurocognitive impairment [16] [17], which may also sustain a group of signs and
symptoms, named as psychomotor slowing and emphasized as characterizing
enduring negative schizophrenia [18]. During psychomotor tasks the behavior is
governed by a number of neurocognitive processes (not only based on motor skill
learning ideas and cognitive control of actions) which, if impaired, may cause
psychomotor slowing, proved to be related to the patients’ social, clinical, and
functional outcome. Selecting writing tasks that were able to generate measurements
for different subprocesses of psychomotor functioning (planning, initiation, and
execution), Bervoets et al. [19] sought to explain the relationship between psycho-
motor slowing and neurocognition and predominant symptoms in deficit schizophre-
nia. Interestingly, they found that negative symptoms were found to be mainly
associated with difficulties in the initiation of fine motor movements, whereas
planning and execution deficit were independent of the symptomatology. Compared
to non-deficit patients, deficit ones performed significantly worse on social and
global cognition and language [20]. Yu et al. also compared clinical deficit schizo-
phrenia to non-deficit types [21]: both schizophrenia subgroups had overall more
severe cognitive impairments than the controls, while patients with deficit schizo-
phrenia performed worse on every neuropsychological measure except the Stroop
interference, during the homonymous test in which the patient must say the color of a
word (on PC monitor) but not the name of the word. The authors speculated that
reduced sustained attention might be the key impaired cognitive domain for negative
subtype of deficit schizophrenia.

During the past decades, a relationship between neurocognitive impairment and
disorganization was also detected. Considering schizophrenia and DSM-5 classifi-
cation [22], international experts emphasized five key symptoms of schizophrenia:
(1) delusions, (2) hallucinations, (3) disorganized speech, (4) disorganized or cata-
tonic behavior, and (5) negative symptoms. As noted, the adjective “disorganized”
recurs: a disorganized behavior means casual sequence of activities, formal thought
disorder, loosened thought associations, and schizophasia. Schizophrenia has indeed
been linked to the disorganized dimension since 1881 when Ewald Hecker, a
German psychiatrist, described a specific syndrome, hebephrenia, characterized by
an early-onset and severe disorganized symptoms, quickly progressing to functional
and cognitive impairment. Several features of hebephrenia led to the diagnosis of the
disorganized subtype (DSM-IV TR) [23], consisting in disorganized speech, disor-
ganized behavior (distortion of idea production, distortion of language, and
activities), and inappropriate affectivity. In their meta-analysis [24], Ventura et al.
examined the strength of the relationship of neurocognition with schizophrenic
symptom clusters across a range of neurocognitive domains (attention, reasoning,
speed of processing, verbal and visual memory, working memory). The extent of the
relationship between neurocognition and disorganization was significantly larger
than the correlation between neurocognition and reality distortion. Disorganized
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patients also showed deficits in theory of mind [25] and in the ability of integration
of contextual stimuli [26] with low-level visual integration processes and impaired
visual closure task [27]. Disorganized patients have also been found to exhibit
reduced spatial working memory performances [28] with, on Multiple Errands
Test and Hotel Task (an ecological test) [29], a greater number of errors compared
to the other diagnostic groups [5].

The clinical case we are going to describe aims to show how in serious schizo-
phrenia specific symptomatological dimensions join in different ways with
neurocognitive deficits, involving at different level executive functions, working
memory, attention span, and sensory-motor coordination, and all together seemingly
related to the increase over the years of functional neuroimaging alterations.

2.2 Case Presentation

Mr. B. is 24 years old. He graduated from middle school; he was never been
employed, and he lives with his parents. He was brought to the emergency room
by his parents, who were worried about the fact that he had begun talking to the
television. They also revealed his poor functioning during the previous months: he
didn’t attend the local religious voluntary organization, he lost all his friends, and he
spent his days at home.

During the interview at the emergency room, the patient is evasive: he speaks in
monosyllables, he shows poor interest in his psychic conditions, and he also looks
scarcely interested in his parents’ worries. He looks untidy and bizarre: his long hair
is dirty, and he is wearing an orange hat which he pulls over his eyes. He says he
can’t take it off; he says “saints” talk to him through that hat. He speaks with a low
voice, and sometimes he stops talking, exclaiming “not now!”. He watches a laptop
monitor, and then he falls into silence and begins staring at it. After that, he starts
touching the tip of his shoes by alternating his right hand on his left foot and vice
versa. He keeps doing this for half an hour, refusing to provide any explanation. His
mother says he has recently taken to making that sequence of movements. She made
him come to the hospital that day because he’d gotten into a physical fight with his
father just because he turned on the television. The patient burst into tears exclaiming
that in that way the “saints” couldn’t contact him.

The patient displayed a variety of signs: delusions, hallucinations, disorganiza-
tion, as well as a recent increase in aggressive behavior. He also showed a significant
decline in his functioning. Despite having a caregiver motivated to put him on
treatment, Mr. B. exhibited no insight into his psychic conditions, being also poorly
collaborative about undergoing therapies, stating he would take only orange pills.
Furthermore, a substantial part of the interview was impaired by his lack of attention,
as he appeared disturbed by acoustic hallucinations. So, considering all these
aspects, the patient was hospitalized in the psychiatry unit.

Family anamnesis was positive for schizophrenia (uncle, maternal line), but
negative for substance abuse. The patient is a smoker (30 cigarettes/day); negative
findings for alcohol and substance use were collected. His personal history revealed
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eutocic delivery, with a birth weight of 3.7 kg and a normal psychomotor develop-
ment. Family members described Mr. B. as quite a shy child. They reported that he
hadn’t difficulties in studying, and he had an intermediate academic performance at
first. He didn’t develop an outgoing character, but he had a few close friends among
his schoolmates. Things worsened after graduation. Without a scheduled scholastic
routine, the patient used to spend a lot of time at home, showing little interest in
responding to calls or emails from his mates. After a month, he quit his job at the
supermarket, because his mind wandered easily, not allowing him to focus on his
activities. Worried about his social isolation, Mr. B.’s mother forced him to partici-
pate in her voluntary religious activities, although unsuccessfully. At home, he
began exhibiting strange behaviors, such as wearing the hat (only the orange one),
speaking about “saints,” not eating certain foods because “he didn’t like their
colors,” and turning around the TV and PC screens. He cared less about his
appearance, and surprisingly, on one occasion, he shaved only half of his beard,
without giving any reasonable explanation.

At the first psychic examination after admission to the ward, he appeared to be
time and space oriented, though perplexed. He was restless, getting up uninterrupt-
edly from the chair, running away, and then returning to the room. His speech was
fragmentary, with partially loose associations and occasional neologisms. He was
partly reticent to elaborate his contents during the interview. Nevertheless, he
admitted he was hearing voices of “saints,”who were accustomed to communicating
with him through television and other monitors.

2.2.1 Physical Examination

The patient was alert and oriented. His vital parameters were collected: blood
pressure 130/80 mmHg, respiration rate 22, and heart rate 90 bpm. Head was
normocephalic, pupils were equal and reactive, and nostrils were pervious. Neck
was without lymphadenopathy. The cardiac rate and rhythm were regular; at the
auscultation, normal breathing sounds, with no crackles or wheezes. The abdomen
was mildly adipose, with bowel sounds heard. Extremities were without cyanosis,
clubbing, or edema; the skin was warm and dry. Blood count, renal, and hepatic
function were on limits. TSH reflex was average. HBV, HCV, HIV, and Treponema
pallidum antibodies were negative. At the EKG, sinus rhythm and QTC < 430
milliseconds.

2.2.2 Psychometric Evaluation

The patient underwent the Brief Psychiatric Rating Scale (BPRS), with a total score
of 58 (Box 2.1). BPRS can be divided into five factors: hostility (HOST), anxiety
depression (ANDP), anergy (ANER), thought disorder (THOT), and activity
(ACTV). As can be seen, the patient got higher scores on items related to thought
alterations and disorganized activities.
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Box 2.1 As can Be Seen, THOT Is the Most Detected Factor

The Positive and Negative Syndrome Scale (PANSS) was also administered (Box
2.2), with a score of 95 and prevalence of disorganized dimension: Mr. B. lost his
train of thought during conversations, beginning to talk to “saints.” Tangentially
jumping from one argument to another, apparently at random, he made loose
associations of topics too, gave answers to unrelated questions, and made ritual
movements like begging the “saints” to absolve him.

Box 2.2 PANSS Can Be Subdivided into Five Dimensions
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2.2.3 Neuroimaging Assessment

The patient had not been previously scanned with magnetic resonance imaging
(MRI) of the brain. At MRI, T1-weighted, T2-weighted, TSE (Turbo Spin Echo),
FLAIR (fluid-attenuated inversion recovery), and DWI (diffusion-weighted imag-
ing) scans were acquired. Images were reported as normal (no midline shift, no
intracerebral or extra-axial areas of abnormal signal, no evidence of posterior fossa
abnormalities, no ventricular enlargements). Liquor and ventricular spaces resulted
within the normal age limits (Box 2.3).

Positron emission tomography (PET) images (Box 2.4) revealed, instead, modest
glucose cortical hypometabolism in the frontal lobe. Minor cortical metabolic
perfusion irregularities were observed bilaterally in the orbitary cortices too. The
fixation of the marked glucose was instead preserved in the remaining cerebral and
cerebellar structures.

Box 2.3 On the Left and on the Right, Axial Images (T2)
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Box 2.4 First PET

(continued)
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Box 2.4 (continued)

2.2.4 Pharmacological Treatment

Patient was initially treated with 15 mg of aripiprazole, which was subsequently
increased (from the second week) to 20 mg/day in accordance with good clinical
practice and psychiatric treatment guidelines. After a week of treatment,
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Mr. B. denied hearing voices, and objectively, during the interview he appeared
markedly less distressed: he showed a sufficient level of attention; he generally
didn’t lose his train of thought. Nevertheless, when he was in the communal spaces
of the ward, in which cameras are more prominent, he used to watch them, but for
less time. In such episodes, the patient denied anxiety. He stared at monitors because,
he said: “I use to behave in this manner.”He began taking off his hat, and he reduced
the time spent in assuming bizarre postures. He could not explain why he needed to
make those movements nor the relationship between the movements and the com-
munication with “saints.”Due to his extremely poor awareness of his illness, therapy
with long-acting aripiprazole was chosen, and the patient began a period of rehabili-
tation in a psychiatric community, given the resolution of the acute clinical condi-
tion. But there was persistence of attenuated symptoms such as formal thought
disturbance and disorganized sequence of actions during self-care activities. During
the final phase of hospitalization, a screening neurocognitive battery of tests was
administered. Then, after discharge, the patient underwent a more complete
neurocognitive evaluation (Box 2.5).

Box 2.5 First Neurocognitive Evaluation

Test Score N.v. Comment

MMSE (mini mental state
examination)

25.60/30 >24.00 Normal

Attentional tests 19.25/60 >31.00 Deficit

Trail making test part A 95.00 <93.00 Deficit

Trail making test part B 330.00 <282.00 Deficit

Raven 23.73/60 >18.60 Normal

Token test (motor function) 24.00/36 >29 Deficit

Boston naming test 43.00/60 >43 Low score, just
above the threshold

Verbal fluency - phonemic key 7.00 >17 Deficit

Verbal fluency - categorical key 16.00 >25 Deficit

Digit span 5.50 >3.75 Normal

Story recall test – Verbal memory 2.00 >8.00 Deficit

Learning pairs of words – Verbal
memory

5.00 >6.50 Deficit

Street completion test 5.00/14 >3.25 Normal

T.O.L. (tower of London) 19.00/36 >20.00 Deficit

FAB (frontal assessment battery) 10.70/18 >13.50 Deficit

Cognitive estimation test 22.97 <18.00 Deficit

Oddity task 9.00 <4.00 Deficit

32 R. A. Paoli and M. Grottaroli



Two years after discharge, the patient had a severe relapse. He experienced
imperative auditory hallucinations; he was extremely anguished and emotionally
labile; he manifested aggression toward objects. He attempted suicide by swallowing
a hundred pills of alprazolam, but his father, finding the empty blisters, called the
emergency services while the patient went into a coma. After the intensive care unit,
he was admitted to the psychiatric ward. From the family it emerged that his bizarre
thoughts had worsened in the previous 3 weeks. He behaved erratically around the
house, and he would talk to strangers, sometimes using neologisms. On certain
occasions he also displayed the inability to perform previously learned motor
activities (like washing his teeth). Regarding apraxia, at the mental examination,
when asked to perform serial step commands, for example, “Take this piece of paper
in your left hand, then fold it up, place it in the envelope, and put in the bag,” he
failed.

Compared with the previous hospitalization, Mr. B. appeared more aggressive.
The second hospitalization lasted 3 months. The initial clinical picture consisted of
severely disorganized speech. Mr. B. slipped from one topic to the next, which was
vaguely connected to the first. When answering a question, the response often had
nothing to do with the question at all. He also made up words. His behavior was
grossly disorganized too: he would make grimaces, he brushed his teeth without
water, and he wore his clothes incorrectly. During hospitalization, a second positron
emission tomography was performed (Box 2.6).

He was both pharmacologically treated with atypical antipsychotics (olanzapine,
previously aripiprazole) at high doses and typical antipsychotics (haloperidol and
chlorpromazine) with poor effect. Of note, Mr. B. also suffered from
hyperprolactinemia and gynecomastia caused by the administration of haloperidol.
After these attempts, clozapine therapy was started.

After 10 days of treatment, he began showing a more organized behavior: he took
the necessary self-care, and during the interview, the episodes of yelling and making
strange noises markedly diminished. He also denied hearing voices and desiring to
act aggressively against himself or others. He explained that he didn’t know why he
injured himself; his mood wasn’t totally indifferent. For instance, he said he some-
times was sad to see his mother worried. He still appeared bizarre (sometimes
making noises, laughing, and talking to himself in a “magic” manner), but he
could answer questions, and he didn’t appear anguished. He also accepted to
spend another rehabilitative period in a highly protective community.

Concerning the second PET scanning (Box 2.6), the tomographic sections
showed a reduction in the glucose analog fixation at the level of the posterior
portions of the cortical parietal regions. No significant alterations in glucose distri-
bution in the remaining cortical and subcortical structures emerged. In conclusion,
there was evidence suggesting changes in the bilateral parietal glucose metabolism.
Despite the first exam, in which frontal functional alterations were documented,
the second exam exhibited reduction of the glucose analog fixation in parietal
cortices.
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Box 2.6 Second PET

(continued)
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Box 2.6 (continued)

Another PET (Box 2.7) was performed when the patient was rehospitalized
because he complained about tiredness, fatigue, and light-headedness; a complete
blood count showed that his total WBC count was 2300/cubic mm, and his absolute
neutrophil count was 1350/cubic mm, so the clozapine was stopped.
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The analysis of PET images highlighted the reduction bilaterally of glucose
metabolism in the frontal cortices, lower parietal lobules, and temporal and cerebel-
lar lobes. The subcortical capture of glucose at the basal nuclei and the thalamus was
preserved.

After discharge, during the psychosocial rehabilitation program at the community
rehabilitation center, another neuropsychological evaluation was made, focused on
core neuropsychological deficits of Schizophrenia (Box 2.8).

In November 2016, after 8 years of disease, the patient appeared as a slightly
overweight young man, with an overall neat appearance and adequate hygiene. He
remained alert and awake throughout the interview, with good eye contact. The
orientation was intact to person, place, and time. He had difficulties in abstract
thinking; he kept returning to the same limited set of ideas, which were described in a
quite circumstantial manner, including some irrelevant details. There was no evi-
dence of loosening of associations, thought blocking, hallucinations or illusions. The
insight of disease was extremely poor: the patient didn’t realize he was affected by
schizophrenia; nonetheless he accepted to take medications. He also cooperated with
the staff but had to be stimulated for the exercise of physical and cognitive activities;
otherwise he sat passively with his arms crossed in a chair. He took daily therapy
with quetiapine 600 mg/day and aripiprazole 5 mg/day (morning administration). He
also underwent long-acting therapy with zuclopenthixol depot 300 mg every
2 weeks because of his low adherence to treatment. He has not been hospitalized
for 3 years. He is attending a cognitive remediation program.

Box 2.7 Third PET

(continued)
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Box 2.7 (continued)

(continued)
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Box 2.7 (continued)

Box 2.8 Second Neurocognitive Evaluation

Test Cutoff Score Comment

BACS (brief assessment cognition schizophrenia)
Verbal memory v.n. � 33.01 31.00 Deficit

Working memory v.n. � 14.93 20.75 Normal

Token task v.n. � 68.77 25.25 Deficit

Symbol-coding task v.n. � 40.49 36.00 Deficit

Verbal fluency v.n. � 31.68 22.25 Deficit
Tower of London v.n. � 12.37 10.00 Deficit

2.3 Discussion

The diagnostic assessment and treatment of patients with deficit schizophrenia are
challenging for clinicians due to the overlap of symptomatological dimensions, with
concomitant impaired neurocognition and poor functioning. Consistently with the
meta-analysis of Cohen et al. [6] on the psychiatric symptomatology of deficit
schizophrenia, Mr. B. exhibited a wide range of psychiatric symptoms, with more
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severe disorganization symptoms at the onset and, in a second phase of the disease,
predominant negative manifestations, with amotivation, flattening, and reduction in
speech and activities. Moreover, the fact that the patient had never achieved a
minimal functioning, with the disorganized onset, the partial treatment resistance
and the severely impaired cognitive evaluation posited a deficit schizophrenia.
According to the multidimensional model of schizophrenia, among positive/nega-
tive/disorganized symptoms, the latter have been less studied; however, their asso-
ciation with an early-onset, specific neuropsychological characteristics, poor insight,
and significant socio-working maladjustment has already been evidenced [30].

Firstly, the patient’s neurocognitive assessment revealed deficits related both to
frontal lobe function (frontal assessment battery) and executive functions (Tower of
London). “Story recall test” and the task of “learning pairs of words” also scored
worse, indicating a possible verbal memory dysfunction, which is a consistently
reported cognitive deficit in schizophrenia [31]. The Brief Assessment of Cognition
in Schizophrenia (second neurocognitive evaluation) assessed a deficit score for
verbal memory too. Regarding the cognitive domain of working memory, the
performance score was normal. Whereas at the first evaluation, the Trail Making
Test, which also assesses spatial working memory, resulted in deficit: this
neurocognitive performance difference might reflect the different extent of disorga-
nization at clinical evaluation. The other four cognitive domain tasks (motor func-
tion, verbal fluency, speed of processing, executive function) provided a deficit
evaluation. It is worth noting that in order to avoid biases from psychopathologic
acute condition, the neurocognitive evaluation was made while the patient was in a
period of clinical remission. In conclusion, in this case an overall neurocognitive
impairment occurs in a patient who displays severe disorganization symptoms with,
at the beginning, slightly less severe negative features which, however, persist and
worsen.

In this sense, because of the similarity between our results and the literature data
about neurocognitive deficit in predominant negative and disorganized
schizophrenic dimensions, we speculate that, in our case report, cognitive dysfunc-
tion may represent a deficit schizophrenia endophenotype, also in the sense of a
measurable state-independent component whose evaluation may be reproducible
[32]. A few cognitive deficits are already regarded as a core feature of schizophrenia
[33], but better cognitive functioning was found in patients with positive symptoms,
compared to deficit schizophrenia [34, 35].

Neuroimaging assessment was also performed. Research has highlighted how
psychiatric disorders tend to show specific neuroimaging features and perfusion
alterations. The MRI scan (during the first hospitalization) didn’t exhibit anatomical
cortical region alterations, with decreases having been found more widespread in
chronic phase schizophrenia [36]. Moreover, patients with deficit schizophrenia
demonstrated disruption of a few white matter tracts [37] compared with
non-deficit patients. Regarding positron emission tomography in literature, a rela-
tionship emerged between decreased prefrontal cortex glucose metabolism
(“hypofrontality”) and severity of negative symptoms [38]. Subjects with negative
symptoms were found to exhibit lower glucose metabolic rate (positron emission
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tomography) in the right hemisphere, in particular the temporal and ventral prefron-
tal cortices [39]. The disorganization cluster was significantly correlated instead with
left inferior parietal lobule hypoperfusion [40]. Patients experiencing auditory verbal
hallucinations were found to have significantly higher metabolic rates in the left
superior and middle temporal cortices, in the bilateral superior medial frontal cortex
and in the left caudate nucleus [41]. Mr. B.’s functional neuroimaging data (PET)
showed the presence of a frontal reduced uptake at the first exam. Then alterations in
glucose uptake in the parietal cortical region emerged in the second exam. In the
third, the areas of alteration of uptake were multiple (frontal, parietal, and temporal
reduced uptake), with a time interval of about 2.5 years between one PET and the
other. These peculiar changes of glucose metabolism may reflect, as already sup-
posed by Sham et al. [42], the neurodevelopmental and, consequently, the neuro-
pathological alterations of deficit schizophrenia.

Despite the fact that disorganization and positive symptoms are traditionally
considered more responsive than other symptoms to first-generation antipsychotics,
in analyzing a large dataset, Janicak et al. [43] showed that atypical antipsychotics
are superior to typical in treatment of the disorganized dimension. As regards the
pharmacological management of first episode psychosis, we discussed administra-
tion of aripiprazole or risperidone, both available also as long acting. We chose
aripiprazole because despite a similar effect on disorganized symptoms compared
with risperidone, it has fewer metabolic side effects [44]. Moreover, as
demonstrated, treatment with aripiprazole has been correlated with improvement
of cognitive skills in young adults with first psychotic episode [45]. Then, after the
relapse, one trial with atypical antipsychotic and two trials with typical ones were
made. Disorganized dimensions and negative symptoms persisted, so clozapine
therapy was administered. Clozapine was discontinued after the manifestation of
hematic side effects. Subsequently, the patient benefited from the association of
conventional antipsychotic long-acting medication, to ensure adherence to treat-
ment, with quetiapine at medium-high doses. He also took aripiprazole at low
doses in order to combat negative symptoms.

At present the patient is attending the psychiatric rehabilitation day center on a
psychiatric rehabilitation program. As is known, psychiatric rehabilitation programs
for deficit schizophrenic patients involve several procedures among which family
interventions, cognitive-behavior therapy, social skills training, vocational rehabili-
tation, cognitive remediation, and mindfulness. Considering that the proofs of
efficacy are still contrasting, it is of primary importance to carry out an accurate
assessment of the patient’s psychopathology, neurocognition, personal motivational
aspects, and social background, in order to organize a suitable rehabilitative option.
There is some evidence that cognitive remediation therapy, which targets cognitive
deficits with the goal of improving functional outcomes, is promising in schizophre-
nia [46]. Approaches vary depending on the patient’s neurocognitive status and
psychiatric symptomatology. Cognitive remediation includes practice exercises with
the aim of restoring cognitive functions through neuroplasticity; compensatory
trainings are also carried out (computerized exercises, therapist-guided instruction
or combined exercises) to circumvent neurocognitive impairment, with certain
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cognitive programs turning on a specific cognitive domain such as improvement of
working memory or social cognition. In the most serious form of schizophrenia, it
has been shown that commonly used CRT is not always efficacious [47]. Because of
Mr. B.’s neurocognitive evaluation and his functional impairment, a specific cogni-
tive remediation program for implementation of executive functions was developed.
Future goals consist of starting a social skills training program to allow Mr. B. to
minimize his possible neurocognitive decline and achieve some degree of recovery,
especially as regards the ability to manage interpersonal relations, which are crucial
in daily routine for living a more productive life.

Key Points

• Disorganized and negative symptoms seem to characterize deficit schizophrenia
and tend to be more predominant and represented than psychotic and impulsive-
aggressive psychopathological aspects.

• In deficit schizophrenia, a serious neurocognitive impairment has been associated
with the negative and disorganized dimension. In this sense, cognitive evaluations
could allow a more specific diagnostic assessment and outline targeted rehabili-
tative treatment. Frequently, structural neuroimaging exams are requested as
part of the initial medical work-up in young patients with first-episode psychosis.

• Functional neuroimaging data, as yet to be confirmed, show a number of changes
in the disease over the years, with greater anomalies such as the psychiatric
picture worsening or becoming chronic. Contrariwise, some studies suggest that
conventional structural neuroimaging exams may reveal few abnormalities in
young patients with first-episode psychosis.

Self-Assessment Questionnaire

1. Which is the most important clinical aspect to evaluate in follow-up of the patient
after clinical stabilization?
(A) Neurocognition
(B) Socioeconomic status
(C) Interpersonal relationships
(D) Subjective well-being

2. Which is the best rehabilitative option for deficit schizophrenia?
(A) CBT
(B) CRT
(C) Family therapy
(D) A, B, C

3. What supposed dimension of schizophrenia has been found linked to severe
neurocognitive alterations?
(A) Paranoid
(B) Aggressive and hostility
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(C) Negative and disorganization
(D) Affective

4. Which factors have a significant role in administering long-acting therapy?
(A) Patient prefers not to take pills
(B) Non-compliance with pharmacological treatment
(C) Stabilization of plasma levels
(D) A + B + C
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Psychosis in the Elderly 3
Chiara Rovera and Alessandro Pigoni

Abstract
Psychosis in the elderly represents a frequent and challenging feature, with a
prevalence of psychotic symptoms that may reach 10–63% in the hospitalized
population. However, both the diagnosis and the treatment of psychotic
symptoms in the elder population may present many problems.

In the present chapter, we debate the differential diagnosis between the causes
of psychosis in the elderly and how to deal with them. The first cause of
psychosis in this population is represented by dementia. Psychiatric symptoms
may be present not only in the last phases of neurodegenerative disorders but
also in the early stages or at onset, more frequently in specific subtypes of
dementia, such as frontotemporal dementia. The second most common cause
of psychosis in the geriatric population is depression, while delirium is the third.
Delirium, differently from the other described diagnoses, is characterized by an
acute change in mental status, disturbances of consciousness, and clouded
sensorium and may be caused by several circumstances, ranging from infections
to inappropriate medication use.

Considering the background of the present literature, we report the case of a
66-year-old man who was referred to our inpatient clinic for a manic episode with
delusions. We investigated the differential diagnostic processes, which encom-
pass a comprehensive clinical evaluation, a very accurate anamnestic interview,
blood tests, and eventually brain imaging. Another major issue of concern is
treatment, which might be guided by a multidisciplinary endeavor, including
pharmacological and non-pharmacological interventions.
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3.1 Introduction

Psychosis in the elderly represents nowadays one of the major challenges to
clinicians. The elderly are expected to reach 20% of the general population by the
year 2030 [1], with an increased concern about problematics in this specific popula-
tion. Prevalence of psychotic disorders in the elderly ranges widely from 0.2 to
4.75% in community-based samples but may reach 10–63% in the hospitalized
population. As the population ages, the interest in psychotic symptoms in aged
people is also increasing; however recognition of psychosis is complex due to
patients that often deny this kind of symptomatology as a psychological dimension,
presenting somatic complaints, anxiety, or cognitive impairments [2].

However, diagnosis and treatment of psychotic symptoms in the elderly popula-
tion may present many problems, as we will review in this chapter, exemplifying the
difficulties clinicians confront with in dealing with such a complex population.
Psychosis, indeed, not only represents an acute problem to face but also accounts
for poor prognosis, suffering, and social withdrawal [3].

3.1.1 Differential Diagnosis

The diagnosis of psychosis in the aged population needs the collaboration of an
interdisciplinary team, with a full clinical, psychiatric, and neurological assess-
ment. The differential diagnosis of elderly patients that present with delusions,
hallucinations, and behavioral disturbance should include psychosis related to
delirium, psychosis due to general medical conditions, atypical dementia onset,
behavioral and psychological symptoms of dementia (BPSD), affective illness,
schizophrenia, bipolar disorder (BD) or other primary psychotic disorders, and
substance abuse or dependence [4]. Moreover, interactions between different
clinical conditions are possible: patients with dementia may have a lower threshold
for delirium, and similarly mood alterations may be a prodrome for dementia [5].

Overall, dementia is the most common cause of psychosis in the geriatric
population, accounting for almost 40% of the cases [6]. Psychosis is a major aspect
of neurodegenerative processes and poses an important health concern for the aged
population. Psychiatric symptoms may be present not only in the last phases of
neurodegenerative disorders but also in the early stages or at onset [7]. Psychotic
symptoms, indeed, are often present in both Alzheimer’s disease (AD) and in the
behavioral variant of frontotemporal dementia (bvFTD) [8]. As widely reported in
the literature, psychosis is one of the most frequent non-cognitive symptoms of AD,
with prevalence ranging from 30 to 50% [6]. Moreover, thought disorders seem to be
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associated with poorer prognosis and greater cognitive impairment [7]. Regarding
bvFTD, a large majority of the subjects suffered from delusions, hallucinatory
behavior, or suspiciousness during the course of their illness. bvFTD is often
associated with heterogeneous presentations, including pure psychiatric symptoms
[9], and hallucinations and delusions can even precede the onset of cognitive
symptoms and are often recognized as the clinical onset of the disease [10]. From
previous studies, a correlation between psychotic symptoms in bvFTD and
C9ORF72 hexanucleotide repeat expansion clearly emerges, indicating a possible
genetic vulnerability to psychosis in this specific population [7, 11]. Regarding the
clinical presentation, delusions of patients affected by dementia are often simple,
usually of a paranoid nature, where patients believe that items have been stolen from
them or that they have been abandoned [6].

According to literature, the second most common cause of psychosis in the
geriatric population is depression, accounting for more than 20% of diagnoses
[2]. Subjects with previous diagnoses of mood disorders are at risk of recurrence.
On the other hand, late-onset depression (age > 65 years) is also possible, even
though it seems to be a different subtype of depression. The prevalence of major
depressive disorder (MDD) in the elderly is estimated at 1–3%, although recognition
of depressive symptomatology is complex due to patients that often deny depression
as a psychological dimension, also presenting somatic complaints, anxiety, or
cognitive impairments [12, 13]. It usually shows a peculiar presentation in terms
of symptomatology: late age onset depression is more likely to be psychotic and
often characterized by delusion focused on somatic concern (hypochondriacal),
persecution, guilt, and nihilistic content more frequently than early-onset depression
[14]. Moreover, previous literature indicates that late-onset depression is associated
with higher prevalence of psychosis [15] and might be a prodrome of further
developing dementia, especially AD [16].

Delirium is the third most common cause of psychosis in the elderly [17]. Delir-
ium, differently from the other described diagnoses, is characterized by an acute
change in mental status, disturbances of consciousness, and clouded sensorium that
might be accompanied by abnormalities in mood, perception, and behavior. Delir-
ium is commonly classified into hyperactive delirium, hypoactive, mixed, and the
non-motor subtype. Although hypoactive delirium is usually the most common
subtype among hospitalized geriatric patients, psychotic features seem to be more
associated with hyperactive delirium subtypes [18]. The geriatric population is
particularly at risk of developing delirium, which is described as affecting up to
50% of the elderly hospitalized population, showing a medical and/or multifactorial
etiology [19]. A pre-existing medical condition could predispose to delirium or to a
psychotic disorder due to a general medical condition. Uncontrolled diabetes,
pulmonary or urinary tract infections, and electrolyte alterations are the most com-
mon causes of delirium in the elderly. Also misuse or abuse of prescription drugs
(such as benzodiazepines) may lead to delirium. Inappropriate medication use in the
elderly is the cause of many hospital admissions and may trigger psychotic
symptoms (for a more comprehensive review of inappropriate medication use in
the elderly, we suggest the Revised Beers Criteria, [20]). Moreover, there might be
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an intertwining interaction between dementia and delirium, with delirium as a
marker of vulnerability to dementia [21].

Other causes of psychotic symptoms in the elderly encompass previously
diagnosed psychotic disease, such as schizophrenia, paranoia, and bipolar disorder,
and worsening or onset of clinical and neurological conditions, such as brain
neoplasia.

Box 3.1 Differential Diagnosis of Psychosis in the Elderly
– Dementia: both AD and bvFTD; also in the early stages or at onset
– Depression: often with somatic concern (hypochondriacal), persecution,

guilt, and nihilistic content
– Delirium: acute change in mental status, often due to medical conditions of

drug misuse
– Neurological condition: i.e., brain tumor, brain abscess, etc.
– Previously diagnosed psychotic disease: i.e., schizophrenia, paranoia, bipo-

lar disorder, etc.

3.1.2 Clinical Evaluation

A comprehensive clinical evaluation is necessary to determine what may be the
causes of the psychotic symptoms and to rule out possible etiologies. A wide range
workout including psychiatric, neurologic, and medical assessment, as well as blood,
urine, brain, cardiac, and imaging studies should be carried out.

A very accurate anamnestic interview should be performed at the admission, with
the help of relatives or caregivers. The interview should include previous psychiatric
or neurological history, ongoing medical conditions, and pharmacological history.

Clinical acuity of the presentation and intervention impact should guide the
evaluation, according to the history and initial examination. Of the three most
common psychosis-causing diseases (delirium, depression, and dementia), delirium
is usually the most acute and caused by acute and potentially reversible medical
conditions. Within a context of frailty and limited reserve capacities, several
stressors and intertwining pathological mechanisms may lead to imbalance in the
normal homeostasis. Several conditions, therefore, must be assessed. Blood and
urine exams, along with vital signs, should be performed as soon as possible, to
determine whether an infection has occurred. In elderly patients, urinary tract and
pulmonary infections are usually the most common [22], both in hospitalized and in
outpatients. Uncontrolled diabetes mellitus and hydro-electrolyte alterations are also
common causes of acute delirium and should be assessed as soon as possible, given
the fact that all the conditions are reversible with appropriate treatment. Constipation
as well as acute and chronic pain represents other reversible causes of delirium that
can be promptly treated.
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Plasma levels of daily medications prescribed to the patients should be assessed,
for measurable drugs. Many psychiatric and nonpsychiatric treatments may be the
cause of agitation, confusion, and delirium, if the dosage is above a certain threshold.

A computed tomography (CT) scan should be performed in the case of altered/
clouded sensorium and other neurological symptoms of acute onset, to exclude
neurological/neurosurgical conditions, such as stroke and intracranial hemorrhage.
After the exclusion of the most acute and dangerous causes, a full psychiatric
assessment should be performed. Overall, it is of fundamental importance to conduct
a full brain imaging assessment, consisting of magnetic resonance imaging (MRI)
and positron emission tomography (PET), that may greatly help in the diagnostic
processes of dementia [23].

Another major issue of concern is treatment, which might be guided by a
multidisciplinary endeavor, including pharmacological and non-pharmacological
interventions. The choice and dosage of pharmacological medications should be
guided not only by efficacy but also by potential side effects and unwanted
interactions with other medications. Drugs’ starting doses are usually lower com-
pared to those recommended for younger adults and should be titrated up or down
slowly according to clinical response and side effects onset. Overall, treating elderly
patients presents more difficulty because of greater sensitivity to drugs and their side
effects, higher rates of polypharmacy, and variation in the pharmacokinetic
parameters [24]. The drug plasma levels do not correlate with clinical improvement
in the elderly population, and this could be explained by an increase in side effects
that may aggravate the discomfort felt by the patient [25].

Box 3.2 Exams and Assessment
– Accurate interview with the patient and caregivers
– Physical examination with vital signs
– Blood and urine exams, looking for infections, alteration in electrolytes,

uncontrolled metabolic conditions (diabetes)
– Plasma levels of prescribed medications and drugs of abuse
– Brain imaging: CT scan in acute; MRI and PET to assess neurodegenerative

disorders (in selected cases)

3.2 Case Presentation

In January 2017, a 66-year-old man was referred to our inpatient clinic for a manic
episode with delusions. No previous psychiatric history had been reported before the
actual admission. He had no a family history for psychiatric disorder. Neither
substance abuse nor medical comorbidity was reported by the patient. At the time
of the admission, he was not taking any psychiatric medications except for 10 mg of
zolpidem in order to sleep. Regarding other medications, the patients reported taking
10 mg of enalapril for a mild hypertension.
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He reported a recent history of stressful events (working pressure) prior to the
onset of symptoms. The patient graduated in law and had a good career as a lawyer.
However, he had not been working in the last month before the admission.

At the time of evaluation in the emergency room, he showed dysphoric mood,
psychomotor acceleration, severe insomnia, and aggressiveness; persecutory and
jealousy delusions were also referred by the patient. He firmly refused hospitaliza-
tion; however, a compulsory hospitalization was necessary.

During his stay in our inpatient unit, blood and urine exams were performed. No
significant data emerged from the blood exams, except for a total cholesterol above
the normal threshold (chol 235 mg/ml). The urine drug screening was negative for
common drugs of abuse. He underwent the Brief Assessment of Cognition in
Schizophrenia (BACS), which showed a deficit in the executive functions, frontal
efficiency and motor proficiency, and poor performances, just barely above the
deficit cutoff, in verbal fluency and working memory, as shown in Table 3.1.

We performed encephalic magnetic resonance imaging (MRI), electroencephalog-
raphy (EEG), and fluorodeoxyglucose positron emission tomography (FDG-PET).
The EEG resulted negative for anomalies, except for unspecific theta waves in the
frontotemporal electrodes. The MRI resulted in a moderate atrophy in the parietal
lobe and scattered white matter hyperintensities, probably of vascular origins, more
prominent in the left hemisphere (Fig. 3.1). The PET did not evidence any significant
modification in the normal and symmetric brain metabolism (Fig. 3.2).

A neurologic evaluation was performed and resulted negative for gross alterations.
However, the neurologist suggested researching C9ORF72 hexanucleotide repeat
expansion and progranulin mutation, which resulted negative as well.

As a pharmacological treatment, he was administered intramuscular aripiprazole
30 mg/d and daily oral valproic acid 1000 mg. The patient presented a good response
in terms of reduction of delusions and psychomotor acceleration, as presented in
Fig. 3.3. After a few days of treatment, he became more aware of his condition and
accepted both the stay in the acute ward and the treatments. However, a full
compliance to pharmacological treatment was not completely achieved as the patient

Table 3.1 Neurocognitive evaluation assessed by BACS subtest

Test Normal score Score Comment

Language

Verbal fluency �31.68 33.25 Low score, just above threshold

Memory

Verbal memory �33.01 42.50 Normal

Motor proficiency

Token task �68.77 57.50 Deficit
Symbol-coding task �40.49 30.50 Deficit
Frontal proficiency

Working memory �14.93 15.50 Low score, just above threshold

Tower of London �12.37 10.50 Deficit
Frontal proficiency battery >13.50 9.00 Deficit

Italic and Bold emphasis highlights the clinical importance for this kind of results
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Fig. 3.1 Left panel: T1-weighted sagittal image showing moderate atrophy in the parietal lobe
(empty arrow). Transverse Flair image showing white matter hyperintensities more prominent in the
left posterior hemisphere, but visible also in the right frontal subcortical regions (full arrows)

Fig. 3.2 FDG-PET shows no significant alterations of the normal symmetric glucose metabolism
of the brain
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still didn’t show full insight into his disease. From the clinical presentation and the
response to treatment, a diagnosis of late-onset bipolar disorder type 1 was made. As
a consequence of poor compliance, a program to dismiss the patient with a depot
therapy was implemented. After discharge, he accepted monthly long-acting injec-
tion (LAI) with aripiprazole (400 mg). For the first month of treatment, it was
administered an oral supplementation of aripiprazole 20 mg/d. The patient showed
a response to treatment after 1 month and reached complete remission after 3 months.
Aripiprazole plasma levels ranged from 48 ng/mL to 127 ng/mL. He has not
presented any relapses to date (May 2017). The patient did not report any significant
adverse effects, and changes in blood examinations did not appear during the follow-
up period.

3.3 Literature Review

The presented case regards the difficult approach with late-onset bipolar disorder.
Evidence suggest that bipolar disorder might have a trimodal distribution pattern of
age of onset, namely, onset in late teens, mid-20s, and early 40s [26, 27]. Differences
in clinical presentations between these groups appear nonsignificant. On the other
hand, the late-onset subtype has often been recognized as a slightly different entity,
overlapping sometimes with neurodegenerative disorders [28]. The onset of mania in
later life might be indicative of an underlying medical comorbidity and should be
assessed and investigated very carefully.

Neuroimaging studies showed several differences between late-onset bipolar
disorder and early-onset bipolar disorder. Volumetric differences in specific frontal
and temporal regions and white matter hyperintensities represent the most common

T0 T1 T2 T3 T4
0

18

35

53

70

Time (months)

BPRS
PANSS Total Score
YMRS

Fig. 3.3 Psychopathological rating scale (mean � SD) time course
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findings [29]. Moreover, neurodegenerative disorders share many features with late-
onset bipolar disorder, making it difficult to disentangle. Behavioral and psycholog-
ical symptoms in dementia might resemble the common disinhibition found in acute
mania, and both conditions might present psychosis [30]. Apart from the clinical
perspective, neurodegeneration and mood disorders seem to share many other
aspects. The same inflammation and oxidative stress biomarkers have been identified
for both Alzheimer’s disease and mood disorders [31]. Moreover, late-onset bipolar
disorder seems to share many genetic risk factors with frontotemporal dementia.
Indeed, genetic mutation of progranulin and C9ORF72 hexanucleotide repeat expan-
sion, commonly found in frontotemporal dementia, has been associated also with
bipolar disorder [32–34], although a large sample study assessing the differences
between the two diseases is still lacking.

Although in the presented case, genetic mutations were absent, we cannot rule out
the possibility of a neurodegenerative disorder with a subtle psychiatric onset. In this
hypothesis, neurocognitive assessment and brain imaging find its place. Our patient
presented wide neurocognitive deficits, in several areas, namely, executive
functions, working memory, and verbal fluency, which are in contrast with his
high educational level and his current profession. The reported difficulties in dealing
with working pressure before admission might be the consequence of an altered
cognitive state. Moreover, the MRI showed a moderate atrophy in the parietal lobe
along with multiple spots of probable vascular origin. The PET, on the other hand,
seemed nonsignificant for any ongoing metabolic process alterations. These data,
although non-specific for a neurodegenerative diagnosis, underlie a clear, general
suffering of the brain. However, a direct relationship between the degree of brain
damage and the clinical manifestations is often lacking [35]. Modern research
considers the theoretical concept of “cognitive reserve” as a possible explanation
for this discrepancy. It refers to structural and dynamic capacities of the brain to
buffer against lesions and might be dependent on a naturally existing interindividual
variability or modulated by lifestyle factors, such as physical activity, stimulating
cognitive activity over a lifetime [36]. Major brain imaging anomalies are common
findings in late-onset bipolar disorder [29]. A possible explanation might be that
acute, acquired, possibly vascular events may impact on a genetic predisposition.

The choice of a treatment is another great issue in late-onset psychosis. The
balance between effectiveness and adverse effects should be the guide. In this case,
aripiprazole was the chosen molecule. Specifically, aripiprazole lauroxil (400 mg
monthly) showed good effectiveness as mood stabilizer of a psychotic bipolar
patient after a manic episode (Fig. 3.3). In addition, the patient did not develop
adverse effects or presented metabolic changes. Aripiprazole is considered a safe and
effective drug, with low rate of adverse effects [37]. Aripiprazole therefore may be a
therapeutic option in cases similar to those presented in the present case (severe
symptoms, psychotic features, and poor compliance to pharmacological treatment).
In addition, the treatment with first-generation antipsychotics does not seem to
significantly change the long-term outcome of psychotic bipolar patients [38]. Sec-
ond generation antipsychotics have demonstrated stabilizing properties in bipolar
disorder, but until now data about the use of atypical antipsychotic LAI are very
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limited [39]. If future research confirm the efficacy of atypical antipsychotic LAI in
the long-term treatment of BD (similarly to schizophrenia), these formulations may
not be limited to the treatment of very severe patients, but they might be considered
as early as possible in the course of BD. Finally, the stabilizing properties of atypical
antipsychotics including aripiprazole would support the change of their obsolete
name to “multidimensional stabilizers.”

Plasma level determination is advisable during the long-term treatment to opti-
mize the dosage and to investigate a possible correlation with clinical stabilization.
These results, although not conclusive, may challenge the current therapeutic ranges
proposed for antipsychotic drugs, most likely reflecting oral administration.
Aripiprazole LAI showed its efficacy in the clinical stabilization of patients. The
absence of severe adverse events demonstrated the tolerability of aripiprazole LAI.
For this reason it should be considered an optimal maintenance treatment for bipolar
disorder, regardless of the age of onset.

In conclusion, aripiprazole LAI showed its efficacy in the clinical stabilization of
patients. The absence of severe adverse events demonstrated the tolerability of
aripiprazole LAI, and for this reason it should be considered an optimal maintenance
treatment for BP-I also in the elderly.

Key Points

• The elderly are at increased risk for psychosis because of age-related deterioration
of cortical areas and neurochemical changes, comorbid physical illnesses, social
isolation, sensory deficits, and polypharmacy. The prevalence of psychiatric and
neuropsychiatric disorders requiring treatment with an antipsychotic agent is
expected to increase dramatically among people aged >64 years.

• The differential diagnosis of elderly patients that present psychotic episode, for
the first time, should include psychosis related to delirium, psychosis due to
general medical conditions, atypical dementia onset, behavioral and psychologi-
cal symptoms of dementia, affective illness, schizophrenia, bipolar disorder or
other primary psychotic disorders, and substance abuse or dependence.

• Neuroimaging studies showed several differences between late-onset bipolar
disorder and early-onset bipolar disorder. Volumetric differences in specific
frontal and temporal regions and white matter hyperintensities represent the
most common findings, so it is very important to assess the patient with neuroim-
aging procedures.

• Age-related changes in cognitive function vary considerably across individuals
and across cognitive domains, with some cognitive functions appearing more
susceptible than others to the effects of aging, and the mapping of cognitive
processes onto neural structures constitutes a relatively recent research enterprise
driven largely by advances in neuroimaging technology, so it is very important to
assess the patient’s cognition.

• Plasma level determination is advisable during long-term treatment to optimize
the dosage and to investigate a possible correlation with clinical stabilization.
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• For patients with psychosis who will not or cannot take oral medications on a
regular daily basis or whose other characteristics, such as memory, vision, or
auditory impairment, contribute to partial compliance, long-acting injectable
antipsychotic medication offers a solution. Older patients are especially at risk
of adverse effects associated with traditional antipsychotic agents, such as motor
effects, postural hypotension, excessive sedation, and anticholinergic effects
because of age-related pharmacokinetic and pharmacodynamic factors,
coexisting medical illnesses, and concomitant medications. Therefore, drug dos-
age recommendations in the elderly are much more conservative than in younger
patients.

Self-Assessment Questionnaire

1. What is the best therapeutic option for the stabilization of late-onset bipolar
disorder?
(A) Lithium
(B) Valproic acid
(C) Lamotrigine
(D) Antipsychotic

2. What is the most frequent differential diagnosis that could be confusing in an
elderly person presenting psychotic symptoms?
(A) Dementia
(B) Unipolar depression
(C) Delirium
(D) Brain neoplasia

3. What is the most frequent volumetric difference found between late-onset bipolar
disorder and early-onset bipolar disorder?
(A) Frontal and temporal regions and white matter hyperintensities
(B) Cerebellum
(C) Basal ganglia
(D) Specifically prefrontal cortex

4. Which is the most reliable clinical scale evaluation for psychotic symptoms in
bipolar disorder?
(A) PANSS
(B) YMRS
(C) BPRS
(D) WHO DAS

5. Which is the most important clinical domain among the following for evaluation
in the follow-up after the clinical stabilization of the patient?
(A) Cardiological aspect
(B) Cognition
(C) Plasma level
(D) Endocrinological aspect
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Psychotic Bipolar Disorder 4
Massimiliano Buoli and Alice Caldiroli

Abstract
Psychotic symptoms are considered a clinical predictor of poor outcome in
bipolar disorder (BD). The misdiagnosis of psychotic BD (BD-P) with schizo-
phrenia, schizoaffective disorder, or delusional disorder is very common. The
identification of biological markers for BD-P would contribute to establish an
early diagnosis and to define a proper treatment, to improve outcome of
BD-P patients.

A case of a patient suffering from BD-P has been described, focusing on
neuroimaging, neuropsychological, and inflammation data that could be con-
sidered potential biomarkers of BD-P.

The patient was a 36-year-old female. During her two hospitalizations, inflam-
matory and metabolic markers were all normal, except for lower plasma levels of
vitamin A. After giving her written informed consent, epigenetic tests were
performed, showing a significantly different expression of some miRNAs than
healthy controls (HC). The magnetic resonance imaging (MRI) showed hypo-
plasia of the cerebellar vermis and a small left peritrigonal area of hyperintensity in
T2 sequence. The only neuropsychological deficit appeared in the motor task. The
positron emission tomography (PET) showed a bilateral hypermetabolism in the
frontal cortex, cingulate, and striatum.

This case demonstrated that biological markers may be useful to predict
outcome of psychotic bipolar patients.
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4.1 Introduction

Bipolar disorder (BD) is a clinical condition that affects about 1–2% of the adult
population. It is associated with a high disability and risk of chronicity, particularly if
not promptly treated [1]. The identification of potential specific and objective
biomarkers could provide an important support to better understand the course of
illness, the mechanisms of vulnerability and of disorder expression, finally contri-
buting to the clinical decision-making process.

For example, a recent study has demonstrated the presence of an increased level
of a combined inflammation score (IgG class antibodies to the NR2 peptide fragment
of the N-Methyl-D-Aspartate (NMDA) receptor, IgG class antibodies to gliadin, IgG
class antibodies to the Mason-Pfizer monkey virus gag protein, IgM class antibodies
to Toxoplasma gondii) in a sample of 57 manic patients, compared to healthy
controls (HC) [2]. Moreover, a review analyzed the role of inflammatory cascade
and brain-derived neurotrophic factor (BDNF) in cardiovascular diseases among
bipolar patients, remarking the importance of BDNF and inflammatory cascade as
possible markers of BD [3]. The reason for the elevation of inflammatory markers in
individuals with mania remains unknown, but these findings suggest the presence of
specific markers in bipolar patients that are not identifiable in the control group.
Furthermore, a recent paper describing the work of the Biomarkers Network from
the International Society for Bipolar Disorders (ISBD-BIONET) cited neuroimaging
and genetic findings in bipolar disorder as important tools to identify bipolar patients
(e.g., the loss of gray matter, the altered activation of anterior temporal, the ventral
prefrontal and subcortical regions in response to emotional stimuli, the identification
of several potential candidate genes associated with increased risk for developing
BD) [4]. A review by Schroeter et al. [5] reported that increased serum levels of
S100B, a glial growth and differentiation factor, are more frequently present in
patients with mood disorders than in HC, particularly in major depressives.

Bipolar patients may experience delusions/hallucinations both during depressive
(up to 45% of cases) [6, 7] and manic episodes (up to 88% of cases) [8], and it has
been demonstrated that psychotic bipolar patients (BD-P) had better prognosis than
schizophrenia (SKZ) patients [9] but worse than non-psychotic bipolar disorder
(BD-NP)/unipolar patients [10, 11] in terms of more severity of illness, greater
morbidity [12], longer hospitalizations [13], and more frequent relapses [14]. In
particular, BD-P patients experiencing mood-incongruent delusions were found to
present shorter euthymia and more frequent hearing hallucinations than BD-P
patients with mood-congruent delusions [15]. If psychotic symptoms occurred
during a depressive episode, the risk of relapse was greater for BD-P with respect
to BD-NP [16] than in the case of psychotic mania [12], and the presence of
psychotic symptoms in patients with a major depressive episode (MDE) was predic-
tive of non-remission after a standard psychopharmacological treatment [17].

The diagnosis of psychotic BD is not always prompt, and, as a consequence of
misdiagnosis (up to 61%) with SKZ, schizoaffective disorder, and delusional dis-
order, an appropriate treatment of psychotic bipolar patients may be delayed with
consequently increased suicidal risk, increased social impairment and higher social
costs [18, 19]. Although biological markers for the subset of BD-P have been little

60 M. Buoli and A. Caldiroli



investigated, it becomes increasingly clear that the identification of biomarkers for
BD-P is important. First, in the light of the high rate of misdiagnosis, biological
markers of psychotic BD would help clinicians to establish an early diagnosis;
moreover, as longer duration of untreated illness (DUI) in psychotic BD has been
related to lower Global Assessment of Functioning (GAF) scores and more hospital-
izations [20], biomarker identification would provide the possibility of clinical staging
and would help to ameliorate outcome in the long term by recognizing the disorder
early and defining a prompt and personalized treatment [21].

4.2 Case Presentation

E. was a 36-year-old woman, graduated in economics, twice hospitalized in our
inpatient clinic. She has been described by her relatives as a diligent and scholarly
girl, with few friends and the preference for solitary hobbies. Good school perfor-
mance is reported up to the first year of university, when the patient started to reduce
the number of approved exams during each session, however keeping a good overall
performance and earning a 3-year degree in 6 years.

Family members reported a depressive episode that occurred during the college
period, following the death of the mother in 2008. It was characterized by anhedonia,
depressive mood, abandonment of work, and suicidal ideation without concrete
projects. The patient turned to a psychotherapist, initially at the Community Mental
Health Center affiliated to our Psychiatry Department, and then to a private psycho-
analyst with whom she is still in care.

After graduation, the patient undertook apprenticeship at an accountant’s for a
year and a half. This period is described by relatives as very stressful for the high
demands of work. The patient resigned and started working with her father who is
also an accountant, but the office was closed down in March 2016 for discontinued
activity, and, since then, the patient has been unemployed.

Until this moment, the patient has never taken psychopharmacological therapy,
with the exception of a symptomatic treatment (benzodiazepines) prescribed by the
general practitioner.

In November 2016 the patient reached our emergency department after a few days
of excitement, subtotal insomnia, loosening of associative links, logorrhea, perse-
cutory delusions, and psychomotor agitation symptoms. She was poorly accessible to
conversation, agitated, with oscillating mood. Electrocardiogram was performed,
and clonazepam 15 drops + promazine 15 drops were administered. She was
unaware of the need for care; nevertheless she voluntarily accepted hospitalization,
and then she was admitted to our inpatient clinic.

On admission, E. showed euphoric mood, purposeless excessive motor acti-
vation, megalomaniac and persecutory delusions, unstable sensitivity, and insomnia.
The physical examination and routine blood tests were normal, and the urine drug
test was positive for opioids.

At baseline, the Brief Psychiatric Rating Scale (BPRS) [22] was administered
with a total score of 43. Young Mania Rating Scale (YMRS) [23] was 27, and
Hamilton Scale for Depression (HAM-D) [24] was 17. Her first pharmacological
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treatment included lithium up to 600 mg/day, haloperidol up to 2 mg/day, and
intramuscular olanzapine up to 20 mg/day.

After giving her written informed consent, specific blood tests were carried out,
measuring inflammatory markers (total lymphocyte count, B lymphocyte count, T
lymphocyte count, C-reactive protein, serum albumin, serum bilirubin, serum uric
acid, vitamins A and E) and performing a genetic test (miRNA-wide analyses),
showing a significantly different expression of some miRNAs than HC. Of note,
E. presented an overexpression of hsa-miR-579-3p, hsa-miR-4454 + hsa-miR-7975,
and hsa-let-7a-5p. All inflammatory markers were normal, except for vitamin A
which was 0.27 mg/L (normal range 0.30–0.70 mg/L).

During hospitalization, she underwent a magnetic resonance imaging (MRI)
showing a mild hypoplasia of the cerebellar vermis (Fig. 4.1).

Furthermore, the patient underwent neuropsychological examination showing
normal scores in language, verbal memory, working memory, frontal efficiency
test, and a deficit in motor functioning (Table 4.1).

After 1 week of hospitalization, the BPRS score decreased to 27, MRS was
11, and HAM-D was 9. The patient was collaborating and calm, and mood improve-
ment was observed. Speaking was fluid, and associative links were more frequently
maintained. Delusions gradually disappeared, and the patient became aware of the
need to continue treatment and visits. She was discharged with olanzapine 20 mg/
day and lithium 900 mg/day, and the indication for follow-up at our Day Hospital
Unit and at the Community Mental Health Center affiliated with our department.

Box 4.1 First Hospitalization
– Admitted with a possible manic episode with psychotic symptoms
– Urine drug test positive for opioids
– Vitamin A (antioxidant) lower than normal range
– miRNA
– MRI: mild hypoplasia cerebellar vermis
– BPRS 43 ! 27; HAM-D 17 ! 9; MRS 17 ! 11
– Discharged with olanzapine 20 mg/day + lithium 900 mg/day

She attended our Day Hospital on three occasions, where the psychiatrist did not
change the treatment with olanzapine and lithium. She was cooperative and appro-
priate to the context. Initially abundantly logorrheic and easily distracted, her speech
gradually returned to normality, and associative links were maintained. The sleep
rhythm was preserved.

In December 2016 she attended the Community Mental Health Center affiliated
with our department. Olanzapine was suspended for hypersomnia, and a depressive
nuance appeared, without evolving into an MDE. Lamotrigine was prescribed in
order to stabilize the subthreshold depressive symptoms. In May 2017 the patient
attended the last psychiatric visit at the Community Mental Health Center, and she
was treated with lithium 600 mg/day and lamotrigine 200 mg/day.

E. maintained a good psychopathological compensation until the end of May,
when she was accompanied to the emergency department by public forces for
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Fig. 4.1 T1-weighted sagittal and coronal images showing mild hypoplasia of the cerebellar
vermis

Table 4.1 Neurocognitive evaluation (BACS subtest and Beck Cognitive Insight Scale)

Test Normal range Score
Equivalent
score Comment

Language

Verbal fluency (subtest BACS) v.n. � 31.68 45.25 2 Normal

Memory

Verbal memory (subtest BACS) v.n. � 33.01 50.00 4 Normal

Motor function

Token task (subtest BACS) v.n. � 68.77 67.00 0 Deficit
Symbol-coding task (subtest BACS) v.n. � 40.49 58.75 4 Normal

Frontal efficiency tests

Working memory (subtest BACS) v.n. � 14.93 23.25 4 Normal

Tower of London test (subtest BACS) v.n. � 12.37 22.00 4 Normal

Score Comment

Beck cognitive insight scale 8 The patient has insight

4 Psychotic Bipolar Disorder 63



behavioral abnormalities in a library. Symptoms such as insomnia, excessive
expenses, accelerated thinking with loose associative links, and megalomaniac delu-
sions were reported. She was hospitalized for 2 days in another hospital and treated
with lithium up to 900 mg/day, levomepromazine up to 50 mg/day, and olanzapine
up to 20 mg/day. She was fatuous and hilarious, overall manageable; the ideation
was abundant with loose links and delusions without emotional participation.
Hallucinations were not detectable. She showed attention and concentration deficit.
The hypnotic profile was restored and, after two days, she was moved to our
inpatients clinic.

During hospitalization, treatment with lithium 900 mg/day and intramuscular
aripiprazole up to 30 mg/day was prescribed in anticipation of long-acting treatment.

Lithium plasma levels were 0.91 mEq/L with lithium 900 mg/day. Augmentation
therapy with folic acid was prescribed because routine blood tests showed mild
normocytic anemia with folate deficiency.

E. showed a gradual return to euthymia. Associative links were more frequently
maintained and megalomaniac delusions resolved. After 1 week of hospitalization,
E. underwent long-acting intramuscular therapy with aripiprazole 400 mg which was
well tolerated by the patient. Furthermore, as diagnostic completion, E. underwent
another MRI which showed a small left peritrigonal area of hyperintensity in T2
sequence (Fig. 4.2) and a positron emission tomography (PET) showing bilateral
hypermetabolism in the frontal cortex, cingulate, and striatum (Fig. 4.3).

Fig. 4.2 T2-weighted image
showing a mild left
peritrigonal hyperintensity
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After 1 week of hospitalization, the patient was discharged with lithium 900 mg/
day, aripiprazole 15 mg/day, folic acid 5 mg/day, and indication to be followed-up at
our Day Hospital Unit for the long-acting treatment.

Box 4.2 Second Hospitalization
– Admitted with a possible manic episode with psychotic features
– Treated with lithium 900 mg/day and aripiprazole 30 mg/day
– Lithium plasma levels ¼ 0.91 mEq/L
– MRI: small left peritrigonal hyperintensity
– PET: bilateral hypermetabolism in the frontal cortex, cingulate, and

striatum
– Discharged with depot treatment with Aripiprazole Maintena

400 mg + aripiprazole 15 mg/day + lithium 900 mg/day

Lithium plasma levels were 0.9 mEq/L while taking lithium 900 mg/day. At the
Day Hospital, she showed a good psychopathological compensation, although she
complained about asthenia. Aripiprazole was suspended, and she continued the
stabilizing treatment with lithium 600 mg/day and weekly controls. After 1 month,
lithium plasma levels decreased to 0.39 mEq/L, and the treatment was increased to
lithium 750 mg/day.

Fig. 4.3 FDG-PET shows bilateral hypermetabolism in the frontal cortex, cingulate, and striatum

4 Psychotic Bipolar Disorder 65



Currently, depot treatment with Aripiprazole Maintena 300 mg is administered
monthly, and she is taking lithium 750 mg/day, presenting a good compensation and
a good psychosocial functioning.

4.3 Review of the Literature

Biological markers of psychotic bipolar disorder have been little investigated. A
recent systematic review showed that most of the studies in literature are concordant
in recognizing BD-P as a subset with specific biological abnormalities, with a dif-
ferent degree of severity with respect to SKZ and BD-NP [25].

From a genetic point of view, the most studied genes are NRG1, 5HTTLPR(s),
COMT, and DAOA, with inconclusive results. The finding concerning the positive
association between mood-incongruent BD-P and one NRG1 polymorphism
(NRG241930G) has been replicated [26, 27], as well as the association between
the psychotic dimension in BD and two chromosome regions (13q32 and 16p12)
[28–30].

Studies of infectious, neuroendocrine, and inflammatory markers demonstrated
that BD-P patients had higher levels of kynurenic acid (KYNA) [31] and lower
serum levels of dehydroepiandrosterone sulfate (DHEAS) and progesterone than
BD-NP [32] and increased anti-Saccharomyces cerevisiae antibodies (ASCA) levels
than HC [33, 34], but these data have not been replicated yet.

Neurophysiological studies showed SKZ patients and BD-P patients sharing
abnormal low-frequency activity [35]. Four papers reported reduced P50 suppres-
sion in BD-P compared to BD-NP/HC [36–39], while two studies did not find any
differences [40, 41]. BD-P had higher M20 wave lateralization than BD-NP [42],
higher P85 ratio [43] and an increased beta-gamma activity after P200 response
window compared to HC [44], but these data need further studies to be confirmed.

Most of the functional neuroimaging studies have not been replicated. Data from
structural neuroimaging showed that SKZ patients had lower gray matter volumes
than BD-P [45–47]. Sensitive differences were found between BD-P and BD-NP,
with contrasting results: the absence of major reduction of gray matter volumes has
been replicated [48–50], as well as the lower DLPFC volume [51, 52] and the
ventricular enlargement [53, 54]. These preliminary findings have to be replicated
in further studies.

Finally, in neuropsychological studies, SKZ and BD-P resulted impaired in
emotion processing and ToM compared to HC [55–57]. Lower scores of BD-P
than BD-NP have been found in some cognitive domains (executive functioning,
verbal and logical memory, working memory, verbal, and semantic fluency) by
different authors [58–61]. However, three papers reported no differences between
BD-P and BD-NP in terms of cognitive performance [62–64].

In the presented case, E. underwent genetic and neuroimaging examination and
dosages of the inflammatory pattern. Her MRI showed a small left peritrigonal
hyperintensity, which is in line with the previous findings that reported significantly
more white matter hyperintensities in BD-P than in HC. The inflammatory markers
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were all normal, except for vitamin A (retinol), which was lower than the normal
values. The inflammatory pattern may vary according to the different phases of the
disorder. Of note, it has been demonstrated that vitamin A deficiency contributed to
the oxidative damage in developing rat brain [65] and that a supplementation therapy
with nonenzymatic antioxidants (such as vitamin A) significantly reduced anxiety
and depression in a psychiatric population [66]. Moreover, Chowdhury et al. [67]
found significantly lower concentrations of antioxidants (vitamins A, E, and C) in
BD patients than in HC.

From a clinical point of view, the Bipolar-Schizophrenia Network on Inter-
mediate Phenotypes (B-SNIP) demonstrated several overlaps between SKZ and
BD-P in terms of symptomatology, psychosocial functioning, and family characteristics
[68]; furthermore, the presence of overlapping biological abnormalities with SKZ, but
with a lesser degree of severity, suggested that BD-P is an intermediate phenotype
between psychotic and mood disorders and part of the “psychotic continuum” [69]. Of
note, a growing body of data in literature indicates that different biological markers are
associated with the psychotic dimension in BD, but further research is needed to detect
specific biomarkers of BD-P. Taken together, these findings are in favor of the hypo-
thesis of the presence of a continuum among psychotic disorders, suggesting that a
dimensional model may be more reliable than a categorical one.

Box 4.3 Biomarkers of BD-P
– Genetics: NRG1 polymorphism (NRG241930G) and two chromosome

regions (13q32 and 16p12)
– Neuro-immuno-endocrinology: "KYNA, "ASCA, # DEAHS and

progesterone
– Neurophysiology: # P50 suppression, " P85 ratio vs HC, " β-γ activity after

P200 response window, " M20 wave lateralization
– MRI: #DLPFC volume (mood incongruent), # DLPFC and insula volumes,

# left vlPFC, dmPFC, left temporal pole volumes, " white matter
hyperintensity

– Neuropsychology:# executive functions, # verbal and logical memory, #
(spatial) working memory, # verbal and semantic fluency, # verbal learning,
# visual attention, # emotional processing

Key Points

• BD is a chronic disorder associated with high disability and morbidity. Some
biological abnormalities have been reported in BD as an attractive basis for the
discovery of promising biomarkers, such as the loss of gray matter, the altered
activation of anterior temporal, ventral prefrontal and subcortical regions in
response to emotional stimuli, and increased level of a combined inflammation
score during mania.
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• Psychotic bipolar disorder seems to be a specific subset, characterized by oscil-
lating mood and the presence of psychotic features. Patients suffering from BD-P
have worse prognosis than BD-NP in terms of more severity of illness, greater
morbidity, longer hospitalizations, and more frequent relapses.

• The rate of misdiagnosis of BD-P is high, up to 61%. BD-P is more often
misdiagnosed with schizophrenia, schizoaffective disorder, and delusional dis-
order, thus delaying the prescription of an appropriate treatment, with consequently
increased suicidal risk, increased social impairment, and higher social costs.

• Several findings in the field of mood disorders could provide the background for
the identification of potential specific and objective biomarkers, which could be
an important aid to better understand the course of illness, the mechanisms of
vulnerability and of disease expression. Biological markers of psychotic BPAD
would help clinicians to establish an early diagnosis and to ameliorate prognostic
evaluations.

• To date, only few studies about potential biological markers of BD-P have been
replicated. Among these are the association between BD-P and NRG1,
5HTTLPR(s), COMT, and DAOA genes; data about BD-P and 16p12/13q
regions; increased IL-1 and IL-6 plasma levels in both BD-P and SKZ; higher
lateralization of M20 wave and higher P85 ratio in BD-P than HC; reduced white
matter integrity than HC; and more severe cognitive impairment than BD in the
same domains and an intermediate cognitive performance between SKZ and HC.

Self-Assessment

1. What is the prevalence of bipolar disorder?
(a) 5%
(b) 20%
(c) 80%
(d) 1–2%
(e) 10%

2. Which abnormality has been found in manic BD patients?
(a) Increased BDNF levels
(b) Increased inflammatory markers
(c) Decreased inflammatory markers
(d) Increased serum antioxidants levels
(e) Decreased BDNF levels

3. Psychotic bipolar patients present:
(a) Worse prognosis than unipolar and BD-NP patients
(b) Better prognosis than unipolar and BD-NP patients
(c) Worse prognosis than SKZ patients
(d) Better prognosis than schizoaffective patients
(e) We do not have data about BD-P patients’ prognosis

4. Identification of biological markers for BD-P:
(a) Would hinder the diagnostic and therapeutic process
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(b) Could help patients to decide independently which treatment is the best
(c) Would help clinicians to promptly diagnose the disorder and to properly

identify the treatment
(d) Could help clinicians to decide independently which treatment is the best
(e) Would hinder the clinical staging processing, worsening outcome in the

long term
5. Vitamin A (retinol) is:

(a) The forerunner of beta-carotene
(b) An enzymatic antioxidant
(c) Fundamental for metabolism of lipids and proteins
(d) A cholesterol derivative
(e) A nonenzymatic antioxidant
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Bipolar Disorder and Borderline Personality
Disorder 5
A. Fiorentini, L. Cremaschi, and C. Prunas

Abstract
Bipolar disorder (BD) and borderline personality disorder (BPD) are two dis-
abling psychiatric conditions that are associated with a high rate of comorbidity
and mortality (approximately 10% of BPD patients suffer from BD I disorder and
another 10% show a comorbid BD II disorder). Up to date, the relationship
between BD and BPD is controversial, and the debate on whether or not BPD
should be considered within a broader bipolar spectrum is still ongoing.
According to the literature, the underestimation of comorbidity rates between
these disorders could lead to a significant delay in diagnosis and planning of
appropriate treatments. In addition, this would lead to an increased risk of
exposure to improper medications, a poorer outcome and a higher risk of
complications. In this chapter we present a clinical case of a patient who suffers
from BD and BPD. The discussion of this case report draws attention to the
challenges associated with the diagnosis and treatment of a wide population of
psychiatric patients, whose symptoms and clinical history appear to be somehow
overlapping between BD and BPD, considered as distinct disorders according to
the current nosography.
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5.1 Introduction

Bipolar disorder (BD) is a disabling mood disorder with a chronic recurrent course,
associated with a high rate of comorbidity and mortality [1]. It is characterized by
unusual shifts in mood, energy, activity levels, and in the ability to carry out day-to-
day tasks. According to DSM-5, the diagnosis of BD type I disorder requires criteria
for a manic episode to be met, while for BD type II disorder, criteria for a hypomanic
episode and a major depressive episode should be fulfilled.

Borderline personality disorder (BPD), with a lifetime prevalence of around 3%
[2], is one of the most frequently diagnosed personality disorders, affecting up to
20% of all psychiatric inpatients and thus representing a relevant socioeconomic
burden [3]. A personality disorder is characterized by an enduring and inflexible
pattern of behavior, thoughts, and feelings that seriously affect the person’s psycho-
social functioning. Regarding BPD, its DSM-5 diagnostic criteria include a “signifi-
cant impairment in self (identity or self-direction) and interpersonal functioning
(empathy or intimacy)” as well as pathological personality traits in the following
domains: negative affectivity (emotional lability, anxiousness, separation insecurity,
depressivity), disinhibition (impulsivity and risk taking), and antagonism (hostility).

To date, the relationship between BD and BPD is controversial. The debate on
whether or not BPD should be inscribed within the bipolar spectrum (hypomania,
cyclothymia, switching on antidepressants, atypical depression and mixed states) is
still ongoing, drawing heterogeneous conclusions. In fact, some authors raise the
question on whether BPD should be considered an affective disorder or a personality
disorder [4, 5]. For instance, Akiskal and his group included BPD within the bipolar
spectrum. If considered—on the contrary—as separate disorders, the differential
diagnosis, especially in the case of BD II, may not be straightforward. Discriminat-
ing between BD and BPD is often complicated [6, 7], but becomes crucial, especially
in order to evaluate the comorbidity rates between the two disorders [8], as their
co-occurrence significantly affects patients’ outcome.

The growing interest in this topic may be explained by the high comorbidity
rates of these two conditions. For instance, it has been estimated that approximately
10% of BPD patients also suffer from BD I disorder and another 10% show a
comorbid BD II disorder. Nevertheless, in the vast majority of cases (80–90%),
each disorder is diagnosed in the absence of the other. Among BP II patients, 20%
received a diagnosis of BPD, whereas it is only 10% among BD I patients
[8]. According to NESARC (National Epidemiologic Survey on Alcohol and
Related Conditions) data, the lifetime prevalence of BPD is 29% among BD I
patients and 24% among BD II ones. A recent meta-analysis by Fornaro and
colleagues pointed out a 21.6% prevalence rate of BPD among 5273 BD subjects
[9]. They established that 18.5% of people with BPD have a comorbid BD diagnosis
and, interestingly, they found higher rates of comorbid BPD in BD II participants
(37.7%) and in North American studies (26.2%). They also documented that male
gender and increasing age are predictors of a lower prevalence of comorbid BPD in
BD patients. This is in line with previous data reporting higher rates of female
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patients and younger mean age at onset in comorbid BD and BPD cases vs. BD
samples without comorbid BPD [10, 11].

Some clinical factors are relevant when considering the comorbidity between
BPD and BD (see Box 5.1). First of all, it is worth noting that BD patients with BPD
have an earlier age at BD onset [10, 12–15] and, consequently, a longer duration of
bipolar illness. Furthermore, they show higher suicidality rates compared with BD
alone [15–20]. Interestingly, among BPD criteria, only impulsivity and unstable
relationships were found to independently predict a past history of attempted suicide
[21]. The enhanced suicidal risk associated with BPD was reported to be due to
features either shared (impulsivity) or not shared (intense/unstable interpersonal
relationship) with severe mood disorders [21]. Increased suicide risk was found
only among females and among subjects with a genetic risk for suicide [22, 23],
being also associated with high-lethality suicidal behavior [24, 25]. McDermid and
coworkers reported a more frequent history of childhood trauma in BD with BPD
compared to those without BPD [10]. Moreover, BD with comorbid BPD shows a
higher rate of other comorbid psychiatric disorders, in particular a greater prevalence
of substance abuse [10, 14, 15, 19, 26–28]. Regarding the clinical course, DB with
BPD is related to an increased number of mood episodes over time and more major
depressive episodes [10].

Box 5.1 Characteristics of BD in Comorbidity with BPD
• Earlier age of BD onset
• Higher suicidality rates and high-lethality suicidal behavior
• History of childhood trauma
• Higher rates of other comorbid psychiatric disorders
• Higher prevalence of substance abuse
• Increased number of mood episodes
• Increased number of major depressive episodes

The two disorders share some core symptoms, such as affective instability and
impulsivity. Affective instability is defined by DSM-5 as “a marked reactivity of
mood (e.g., intense episodic dysphoria, irritability or anxiety, usually lasting a few
hours and only rarely more than a few days)”. It represents a DSM-5 criterion for
BPD, but not for BD, although being commonly observed also among these patients
[29]. This is especially true when considering currently depressed BD type II cases
[30], soft bipolar atypical forms of depressions [31], “ultrarapid” [32] and “stably
unstable” bipolar cases [33]. It has also been proposed to include within the bipolar
spectrum most of the forms of affective instability [34]. Impulsivity is another
central feature of BPD, closely linked to mood lability. It is often seen as sexual
impulsivity in both BPD and BD, although it can also be physical, aggressive,
financial [7], or binge eating-related [35, 36]. Nevertheless, impulsivity in DB
patients is more episodic, while in BPD it is more pervasive [37] (see Table 5.1).
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Taken all together, it is clear that the underestimation of BD comorbidity rates in
BPD cases could lead to a significant delay in diagnosis and planning of an
appropriate treatment. In addition, this would lead to an increased risk of exposure
to improper medications, a poorer outcome, and a higher risk of complications.

5.2 Case Presentation

Mrs. C., a 29-year-old woman, first came to our clinical attention in 2015, when she
was admitted to the Psychiatry Department for depressive symptoms in BPD,
including depressed mood, anhedonia, anergy, sleep disturbance, suicidal thoughts,
and hyporexia. These symptoms worsened in 3 weeks prior to the visit, being
responsible for a significant functional impairment.

For instance, in the examination room, she reported that her mood was low, she
no longer enjoyed social gatherings and spent most of the day lying in her bed, with a
significant tiredness and hopelessness. When asked about suicidal thoughts, she first

Table 5.1 Clinical features of BPD and BD

Age of onset

BPD DB

Early adulthood Between 20 and 25

Epidemiology 3% of general
population,
10% of outpatients,
20% of inpatients

1–2% lifetime risk

Positive family history �
Symptoms

Effort to avoid real or imagined
abandonment

�

Pattern of unstable and intense
interpersonal relationships

� As complication of poor
control of the disorder

Identity disturbance � � (especially in
cyclothymic disorder)

Impulsivity � � (mania and mixed
features)

Recurrent suicidal behavior � � (during acute episode)

Affective instability � � (during acute episode)

Chronic feelings of emptiness �
Intense anger, difficulties in controlling
anger

� � (episodic, during mania/
mixed features)

Transient stress-related paranoid ideation
or severe dissociative symptoms

� � (during psychotic
episodes)

Past or present history of manic episodes � (BD I)

Hypomanic episodes � (BD II)

Grandiosity �
Depressive episodes � (chronic low

mood)
� (as distinct periods of
low mood)
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denied, but she then confessed to have been thinking about hurting herself, so that
“people would understand her suffering.” She lost 3 kg in the previous 3 weeks from
hyporexia.

From the physical point of view, she did not report any particular disease and she
did not take any regular medication. In relation to past psychiatric history, she
reported three past episodes similar to the present one, but affirmed that she usually
feels “sad and empty”. She reported one previous hospitalization for depression. She
confessed to having recurrent self-mutilating behaviors, consisting in superficial
cutting of the forearms. When asked about manic or hypomanic symptoms, she
could recognize two distinct periods, which lasted approximately 1 month,
characterized by grandiosity, reduced need for sleep, increased goal-directed
activities, and excessive involvement in dangerous situations. She tried many differ-
ent antidepressants, with only partial benefits, as they made her irritable and
interfered with her sleep.

Considering the abovementioned symptomatology and the high risk of self-
injurious behaviors, she was then hospitalized in our Psychiatric Department. During
hospitalization, in order to perform an appropriate differential diagnosis, blood
(general routine and thyroid function) and urine (drug screening) exams were
performed, showing no significant alterations. She underwent the Brief Assessment
of Cognition in Schizophrenia (BACS), which did not show any significant
alterations (see Table 5.2). A cerebral magnetic resonance imaging (MRI) and
fluorodeoxyglucose positron emission tomography (FDG-PET) were also collected
and did not report any alteration (see Figs. 5.1 and 5.2).

Furthermore, she underwent a clinical assessment, based on the administration of
structured diagnostic interviews (SCID-I and SCID-II) and psychometric scales. She
fulfilled criteria for:

• Bipolar disorder type II, current depressive episode
• Borderline personality disorder
• Episodic alcohol abuse
• Anorexia nervosa, with purging behavior

Table 5.2 Assessment of
cognition in schizophrenia
(BACS)

Test Normal score Score Comment

Language

Verbal fluency v.n. � 31.68 54.25 Normal

Memory

Verbal memory v.n. � 33.01 49.25 Normal

Motor proficiency

Token task v.n. � 68.77 49.00 Deficit

Symbol-coding task v.n. � 40.49 49.25 Normal

Frontal proficiency

Working memory v.n. � 14.93 21.00 Normal

Tower of London v.n. � 12.37 14.75 Normal
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Fig. 5.1 Encephalic magnetic resonance imaging (MRI)

Fig. 5.2 Fluorodeoxyglucose positron emission tomography (FDG-PET)
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Criteria for BD II and BPD are presented in Boxes 5.2 and 5.3, respectively.

Box 5.2 DSM-5 Criteria for BD II
• Criteria have been met for at least one hypomanic episode and at least one

major depressive episode.
• There has never been a manic episode.
• The occurrence of the hypomanic episode(s) and major depressive episode

(s) is not better explained by schizoaffective disorder, schizophrenia,
schizophreniform disorder, delusional disorder, or other specified or
unspecified schizophrenia spectrum and other psychotic disorders.

• The symptoms of depression or the unpredictability caused by frequent
alteration between periods of depression and hypomania causes clinically
significant distress or impairment in social, occupational, or other important
areas of functioning.

Box 5.3 DSM-5 Criteria for BPD
A pervasive pattern of instability of interpersonal relationships, self-image,
and affects and marked impulsivity beginning by early adulthood and present
in a variety of contexts, as indicated by >5 (five) of the following:

1. Frantic efforts to avoid real or imagined abandonment.
2. A pattern of unstable and intense interpersonal relationships characterized

by alternating between extremes of idealization and devaluation.
3. Identity disturbance: markedly and persistently unstable self-image or

sense of self.
4. Impulsivity in at least two areas that are potentially self-damaging (e.g.,

excessive spending, substances of abuse, sex, reckless driving, binge
eating). Note: Do not include suicidal or self-mutilating behavior covered
in Criterion 5.

5. Recurrent suicidal behavior, gestures, or threats, or self-mutilating
behavior.

6. Affective instability due to a marked reactivity of mood (e.g., intense
episodic dysphoria, irritability, or anxiety usually lasting a few hours and
only rarely more than a few days).

7. Chronic feelings of emptiness.
8. Inappropriate, intense anger, or difficulty controlling anger (e.g., frequent

displays of temper tantrums, constant anger, and recurring fights).
9. Transient, stress-related paranoid ideation or severe dissociative symptoms.
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The patient was discharged after 3 weeks on a pharmacological treatment with
aripiprazole, lamotrigine, vortioxetine, and quetiapine, and addressed to our day
hospital service for clinical stabilization.

Clinical History

• Family history for suicide (maternal grandfather) and generalized anxiety disor-
der (mother)

• No history of complications of pregnancy or delivery
• No history of neurodevelopmental disorders
• Good scholar and social functioning
• No other medical conditions

The patient reported that her symptoms first appeared at the age of 12. At that
time, her parents got divorced, and she literally stopped eating, losing 10 kilos in a
6-month period and reaching a BMI of 15. In approximately 1 year’s time, she
recovered without taking any specific treatment but continued having restricting
eating behaviors during the following years, although not fulfilling the criteria
for anorexia nervosa.

The BD onset is collocated at 17, when she experienced her first depressive
episode. This was characterized by depressed mood, reduced interest in most of the
usual activities, weight loss, feeling of worthlessness, and difficulties in
concentrating. She did not seek any medical attention, and the episode remitted
approximately within 1 month. She got her high school diploma and was then
admitted to the university (economics course).

When she was 19, she experienced her second depressive episode and, at this
point, she received her first pharmacological treatment with antidepressants. Such
episode resolved over a 2-month period, making her able to return to her university
studies. One year later, she interrupted the psychopharmacological treatment. At the
age of 22, during a period of study abroad in Germany, the patient experienced her
first hypomanic episode, characterized by a persistently elevated mood, grandiosity,
decreased need for sleep, and increase in goal-directed and potentially dangerous
activities. She did not seek any kind of help and the episode spontaneously remitted
in few weeks.

She came back to Italy and, at 24 years old, she had her first hospitalization in a
psychiatric ward for a third depressive episode, complicated with a suicide attempt
(she cut her forearm). During the hospitalization, hypomanic symptoms were not
recognized by the clinicians. Hence, she was dismissed with a diagnosis of recurrent
major depressive disorder and an antidepressant therapy. She also fulfilled the
criteria for borderline personality disorder. In fact, she showed a pervasive pattern
of instability of interpersonal relationships, self-image and affects, and marked
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impulsivity. She often reported unstable and intense interpersonal relationships,
characterized by alternating between extremes of idealization and devaluation;
recurrent suicidal behavior, gestures, or threats and self-mutilating behavior; affec-
tive instability due to a marked reactivity of mood; and chronic feeling of emptiness
and inappropriate and intense anger.

After the first hospitalization, the patient did not fulfill the criteria for either a
depressive or a hypomanic phase. She experienced frequent mood swings,
alterations in her eating behavior, episodic alcohol abuse, and recurrent self-
mutilating behaviors, together with a pattern of instability concerning her interper-
sonal relationships. Nevertheless, she was able to complete her university studies
and start working as a researcher in the university where she graduated.

At the age of 26, the second episode of hypomania occurred. This was similar to
the first one she experienced and, also in this case, she did not seek any medical help.

In 2015, when she was 27, she went through four different mood episodes,
responsible for four hospitalizations: two major depressive episodes and two major
depressive episodes with mixed features. The mixed episodes were characterized by
depressive symptoms (e.g., depressed mood, psychomotor agitation, diminished
ability to concentrate, recurrent thoughts of death) and hypomanic ones (e.g.,
decreased need for sleep, increased goal directed, and potentially dangerous
activities). The psychopharmacological treatment was changed from aripiprazole,
lamotrigine, duloxetine, and quetiapine to carbolithium, aripiprazole, and
quetiapine. She also started a CBT-oriented psychotherapy.

With this combination of treatments, she has been asymptomatic since 2015. She
was able to find a job and a stable relationship.

In conclusion, within an 11-year period since the first episode occurred, the
patient experienced nine episodes of illness: five major depressive episodes, two
hypomanic episodes, and two major depressive episodes with mixed features (see
Fig. 5.3). The BD onset was at the age of 17; the first appropriate treatment was
introduced at 27, with a duration of untreated illness of 10 years.

5.3 Literature Review

The above-described case represents an example of coexisting BD and BPD, with
the latter being the first diagnosis and BD being diagnosed later on during the course
of illness. This aspect may be related to the overlapping symptomatology that
frequently delays the time of an appropriate diagnosis.

By reviewing the existing literature on BD and BPD, Ghaemi and colleagues tried
to identify similarities and differences between the two disorders in relation to some
relevant nosological validators (Table 5.3). Although similar in terms of some
variables such as mood lability and impulsivity, they seem to significantly differ
with respect to others, including:
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– Past sexual abuse: higher prevalence in BPD vs. BD.
– Parasuicidal self-harm: twofold increased relative risk in BPD vs. BD.
– Genetics and neurobiology: BD almost completely genetic with several neurobi-

ological abnormalities vs. BPD mostly environmental in causation with fewer
neurobiological alterations. According to a recent genome-wide association study
of BPD, a genetic overlap with BD, major depressive disorder, and schizophrenia
emerged, suggesting the existence of an etiological overlap with the major
psychoses [38].

– Treatment response: in BD the approach is based on an appropriate
psychopharmacological treatment, with psychotherapies being adjunctive,
whereas BPD requires psychotherapies as central to its management, with
psychotropics being adjunctive [7] (Table 5.3).

Considering the frequent co-occurrence of BD and BPD, which, as shown in our
case, may highly impact the course of illness and its outcome [39], the mainstay of
the treatment approach in BPD is based on integrated psycho-/pharmacotherapy.
Controlled treatment trials provide initial evidence on the efficacy of pharmacologi-
cal interventions in the treatment of personality disorder signs and symptoms. A
dimensional perspective is encouraged, in order to target symptoms’ domains: for
instance, BPD patients with affective instability or transient depression may benefit
from the use of SSRIs, mood stabilizers, and/or atypical antipsychotics, the latter
being useful also in the case of psychotic-like symptoms. SSRIs and mood stabilizers
may help also in cases of impulsivity or aggression, whereas antidepressants in
general are indicated in patients with anxiety.

Moreover, it is worth considering that several studies showed a higher risk of
new-onset BD in BPD patients compared to subjects with other personality
disorders, in particular 1.1–16.9 times for BD I and 2.1–9.5 times for BD II
[10, 40–42].

Hypomania

Depression One year time

Fig. 5.3 Timeline of BD phases
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In addition, the clinical history of the patient including various suicide attempts
leads to some considerations about the enhanced risk of suicide attempts in cases of
comorbidity between BD and BPD. The suicide risk in BD is among the highest
within the psychiatric conditions. In fact, approximately one-fourth of BD I patients
and one-fifth of BD II subjects attempt suicide in their lifetime [43], with a pooled
suicide rate of 164 per 100,000 persons-years and accounting for 3.4–14% of all
suicide deaths. The prevalence of attempted suicide in BD II and I does not appear to
be significantly different, although BD II patients seem to use significantly more
violent and lethal methods than those with BD I [44]. Depressive onset in BD has
been associated with a greater rate of lifetime suicide attempts, with a 2.4-fold
risk [45].

Moreover, according to the APA, up to 10% of individuals meeting criteria for
BPD eventually commit suicide. Tsanas and colleagues reported suicide rates in
BPD ranging between 6 and 8% as well as non-suicidal self-injurious behaviors in
up to 90% of patients [46].

This prevalence rate may be even higher considering patients showing the two
comorbid conditions. For instance, the comorbidity with cluster B/borderline per-
sonality disorder is among the variables significantly associated with suicide
attempts in BD.

The present clinical case also sheds light on the issue regarding the prescription of
antidepressants in BD patients, as in this patient their use probably induced an
acceleration of cycling.

Most of the international guidelines in the treatment of BD (APA, WFSBP,
CANMAT, NICE) discourage the prescription of antidepressant monotherapy in
depressed patients, especially BD I, because of the enhanced risk of relapses and
recurrences as well as suicide attempts, with a significant impact on clinical outcome
[47, 48].

Some evidence supports their use in combination with an antimanic agent and for
a limited period of time, within the resolution of the acute phase. They should be
avoided in case of rapid cycling, previous cycle acceleration, or switching to manic
phases during an antidepressant treatment with a concomitant mood stabilizer
[49, 50].

Table 5.3 Diagnostic validators: bipolar illness vs. borderline personality

Borderline personality Bipolar illness

Symptoms Recurrent para suicidal self-
mutilating behaviour

Manic symptoms or episodes

Genetics Strong environmental heritability Very strong genetic heritability

Course High prevalence of sexual abuse Low prevalence of sexual abuse

Treatment Psychotherapies necessary,
medications adjunctive

Medications necessary,
psychotherapies adjunctive

Neurobiology Non specific Amygdalar enlargement,
hippocampal atrophy
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Nevertheless, the risk/benefit ratio often leans toward the prescription of
antidepressants, apparently widely used in BD [51–53], also during hypomanic/
manic phases. Their prevalence rate seems to be higher in European countries [54]
compared with American ones [55–59].

The use of antidepressants may be due, on one hand, to the misdiagnosis of BD as
unipolar depression, reported in approximately 40% of cases [60] and responsible
for a significant extension of the untreated illness period.

On the other hand, when BD is properly diagnosed, the antidepressant prescrip-
tion may be related to the fact that depressive symptoms tend to last longer compared
with hypomanic/manic ones [61, 62]. The administration of antidepressants may
also be explained by the frequent comorbidity with anxiety disorders, even consid-
ering that anxious symptoms seem to last more than those of any other phase [63].

In literature, some authors reported that euthymic patients with residual
symptoms, comorbid psychiatric disorders, and unsatisfactory global functioning
may present an insufficient response to lithium [64], thus potentially explaining the
tendency to choose antidepressants.

In addition, given that BD patients (especially II) are frequently less aware of
elevation mood and other activation symptoms—often mild and difficult to recog-
nize—they don’t come to clinical attention and antidepressant treatment is continued
beyond the necessary period.

5.4 Conclusions

The present case report draws attention to the challenges associated with the
diagnosis and treatment of a wide population of psychiatric patients, whose
symptoms and clinical history appear to be intermediate—or somehow
overlapping—between BD and BPD, considered as distinct disorders according to
the current nosography.

To date, evidence coming from the available literature does not allow us to
resolve the debate regarding the nosological distinction between these two disorders.
In particular, it’s still uncertain if, on one hand, they should be considered as separate
disorders that may, in some cases, simultaneously occur, or, on the other hand, they
may take place within a continuum, either from an etiological or symptomatological
point of view.

In the latter case, some features may point to the clinical picture as being
intermediate, rather than related to distinctive phases of illness and, hence, to
different disorders. The absence of clear manic lifetime episodes in our patient
may support such a perspective, as the prevalence of mixed symptoms over the
course of illness made the clinical presentation closer to the typical BPD picture.
Furthermore, in her history, some of the intrinsic BPD characteristics, such as self-
cutting, binge eating, substance abuse, and explosive anger, occurred almost exclu-
sively during depressive or mixed phases. For instance, when the patient achieved an
adequate mood stabilization, no such pathological personality features—by defini-
tion stable in BPD—emerged.
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In support of the continuity between the two disorders, it is worth further
underlining that recent genetic studies documented a significant overlap between
these two conditions in pathogenetic terms. In our case, the familial anamnesis could
not help us in potential investigation of the different genetic pools involved in the
two disorders.

Finally, the present case report underlines some relevant therapeutic implications:
antidepressant use, although hypothetically explained by the prevalence of depres-
sive episodes, may have raised the emotional component, thus leading more easily to
impulsive behaviors, more rapid cycles, and higher suicidality risk. The introduction
of lithium—following the antidepressants’ interruption—represented a decisive
turning point in the clinical history of our patient. The achieved mood stability
smoothed the pathological personality alterations, till they gradually disappeared.
The psychotherapeutic intervention aimed to provide education about her everyday
lifestyle, in particular to introduce changes in dietary and physical activity habits, to
promote abstinence from substance and alcohol use, and to enhance the circadian
rhythm integrity, during both depressive and hypomanic phases. This helped the
patient to reduce her mood instability and related consequences on the behavioral
levels. Among the other therapeutic focuses, the interpersonal relationships and self-
esteem, which at first appeared to be significantly impaired, thus led to precipitate
critical phases of illness, with repercussions on behavior and mood.

Key Points

• BD and BPD have high comorbidity rates.
• BD and BPD share some core symptoms, such as affective instability and

impulsivity, and there is an ongoing debate on whether BPD should be considered
within the bipolar spectrum.

• When BD occurs with BPD, it has particular clinical features that are important to
consider, such as earlier age of onset, higher suicidality rates, high-lethality
suicidal behavior, and increased number of mood episodes.

• The underestimation of comorbidity rates could lead to a significant delay in
diagnosis and planning of appropriate treatments.

• Antidepressant use may raise the emotional component of BPD patients, thus
leading more easily to impulsive behaviors, more rapid cycles, and higher
suicidality risk.

Self-Assessment Questionnaire

1. What is the estimated prevalence of BPD among BD subjects?
(A) 10% of BD II and 20% of BD I patients
(B) 20% of BD II and 10% of BD I patients
(C) 5% of BD II and I patients
(D) 0.1% of BD II and I patients

2. Which of the following is a core symptom of both BD and BPD?
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(A) Depressed mood
(B) Hypomanic symptoms
(C) Affective instability
(D) Anxiety

3. Which condition could be a risk factor for rapid cycling?
(A) Alcohol abuse
(B) History of childhood trauma
(C) Antidepressant treatment
(D) History of suicide attempts

4. Compared to BD without BPD, BD in comorbidity with BPD has a higher risk of:
(A) Heroin abuse
(B) PTSD
(C) Suicide attempts
(D) Agoraphobia

5. What is the most efficacious treatment approach for BD?
(A) Antipsychotics
(B) Mood stabilizers
(C) Psychotherapy
(D) Antidepressants
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Pseudodementia: A Case Report
on the Connection Between Dementia
and Bipolar Spectrum Disorders
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Abstract
Bipolar disorder (BD) is a major affective disorder marked by recurrent/cyclical
episodes of mania/hypomania and depression, and it is considered one of the
major causes of disability worldwide, having a detrimental effect on the cogni-
tive, social, and occupational functioning of the individual. BD may have a late
onset. The elderly can indeed present two different patterns of mixed affective-
cognitive disturbances, with several overlapping features: depressive pseudo-
dementia (symptoms of dementia in depression, reversible) and pseudodepressive
dementia (symptoms of depression in dementia, irreversible). Interestingly, the
similarities in several features between BD and dementia suggest a potential
overlooked continuum between these disorders. Of note, this report describes
the case of a 71-year-old male, presenting a quickly cognitive deficits onset and a
change from his prior pattern of behavior. Up to date, there are no clear guidelines
available to diagnose and treat late-onset bipolar illness presenting as pseudo-
dementia; thus it is necessary to keep in mind the existence of this clinical pre-
sentation which requires a follow-up of symptoms over time.
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6.1 Introduction

6.1.1 Cognitive Functions

Cognitive functioning can be defined as “the ability of an individual to perform
various mental activities most closely associated with learning and problem solving.
Examples include verbal, spatial, psychomotor, and processing speed ability.” These
abilities are supported by specific neural networks, as evidenced by neuroimaging
studies [1, 2]. Cognitive and practical competencies are the key to enhancing
individual and community well-being and to living a life of purpose [3, 4].

As mentioned above, if these cognitive functions are impaired, they have a major
negative impact on psychosocial functioning, as they are responsible for it [5]. There-
fore it is important to quickly identify the causes of these possible cognitive deficits.
In particular it’s necessary to distinguish between cognitive deficits associated to
mood disorders, which are often reversible, or cognitive deficits linked to dementias
(e.g., Alzheimer’s disease), which are not reversible, so that it is possible to intervene
quickly and limit negative consequences.
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6.1.2 Bipolar Disorder and Dementia

Bipolar disorder (BD) is a major affective disorder marked by recurrent/cyclical
episodes of mania/hypomania and depression, as described in the Diagnostic and
Statistical Manual of Mental Disorders, 5th edition [6], and it is considered one of
the major causes of disability worldwide [7]. The subtypes of BD include bipolar
disorder I (BD-I) and bipolar disorder II (BD-II). Patients with BD-I experience at
least one manic episode, which can be preceded or followed by hypomanic or major
depressive episodes, whereas BD-II is marked by at least one hypomanic episode, at
least one major depressive episode, and the absence of manic episodes. To satisfy a
clinical diagnosis of BD, the abnormal mood episodes should also have a detrimental
effect on the social and occupational functioning of the individual, as pointed in
DSM 5. Late-life BD or geriatric BD [8–10] usually refers to patients older than
60 years who receive a diagnosis of BD. However, some authorities use an age
cut-off of 50, 55, or 65 years. BD has an estimated lifetime prevalence of 0.6% for
type I, 0.4% for type II, and 1.4% for subthreshold type [11, 12].

Several cross-sectional studies have suggested the presence of cognitive dysfunc-
tion in bipolar disorder also during euthymic states [13–17], related to chronicity or
to a longer duration of illness, especially if untreated, or to a high number of episodes
[18] that seem to have a negative impact on cognitive function, regardless of the
acute phase of illness [15, 19–24]. Emerging scientific data suggest that BD is not
only an illness of mood but that it affects multiple domains impacting overall
functioning, considering it to be a multisystem condition in which cognitive
impairment is one of the most important aspects. In fact we found in the recent
literature several commonalities in pathophysiological processes of BD and
dementia [25].

Dementia is an acquired and persistent impairment of intellectual faculties, which
occurs in the absence of an altered level of consciousness [26], affecting several
cognitive domains (memory, executive functioning, language comprehension) and
which is sufficiently severe to impair competence in daily living, occupation, or
social interaction [27, 28]. It is a major public health concern and is becoming
increasingly burdensome as the population ages [29, 30]; dementia contributes more
than any other disorder to disability and has a major financial and psychosocial
impact on patients and their family, as well as on society in general [30, 31]. The
incidence of dementia has doubled with every 5.9 year increase in age, from 3.1/
1000 person years (pyr) at age 60–64 to 175/1000 pyr at age 95+. The total number
of new cases of dementia each year worldwide was then estimated to be nearly 7.7
million, implying one new case every 4.1 seconds [32–34].

Bipolar disorder and dementia in the elderly can easily overlap, often in
comorbidity. In these patients, depressive symptoms can be secondary to an under-
lying psycho-organic process, configuring a sort of depressive or maniacal “affective
coverage” of mental deterioration syndromes [35].

While the association between major depression and both cognitive decline and
dementia has been proposed and investigated for many years [36], that between
bipolar disorder and dementia has been less investigated and is still uncertain
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[37]. However, the risk of developing depressive and manic episodes seems to
increase after a patient is diagnosed with dementia [25], particularly in the form of
frontotemporal dementia (FTD) [38–40].

For many years bipolar disorders and dementia have been regarded as distinct and
unrelated clinical entities. In fact, in contrast to unipolar depression, which can
conceivably start at any age, bipolar spectrum disorders, for their onset, which is
usually premature, have been neglected in the differential diagnosis of dementia.
Nevertheless, despite the fact that new onset of bipolar disorder becomes less
common with age, some studies have suggested that a range of 6–8% of patients
with bipolar illness may have a late-life onset and this may still constitute about
5–8% of all annual inpatient psychiatric admissions. Furthermore, bipolar disorder
may account for as much as 20% of mood conditions in the elderly [10, 25].

Although the first episode of full-blown classic mania in the elderly is rather
uncommon, it may be of paramount importance to rule out physical illness [10],
mood instability, mixed states, and “atypical” depressions that may emerge from the
sixth decade of life along with cognitive decline in previously healthy individuals. In
a review on this topic, it has been suggested that the intersection of dementia and BD
might give rise to a mixed–manic state, which has been considered as a putative late-
onset bipolar spectrum disorder type VI [9, 41], beyond the Akiskal and Pinto [42]
framework of type I (mania and depression), type II (cyclothymia and hypomania),
type III (depression plus drug-induced hypomania), type IV (late-onset depression
superimposed on hyperthymic temperament), and type V (cyclic mixed depres-
sions). This presentation of bipolar illness seems to have a lower association with
family history, and patients generally have a higher premorbid psychosocial func-
tioning as compared to early-onset illness before 65 years. However, even euthymic
elderly people with late-onset bipolar illness, when compared to age-matched
controls, seemed to do worse in domains of cognition, including language and
executive functioning [10].

Both disorders have a multidimensional nature, so that mood and cognition can
be considered fundamental aspects both in bipolar disorder and dementia.

In fact, the elderly can present two different patterns of mixed affective-cognitive
disturbances [43]:

• Depressive pseudodementia (symptoms of dementia in depression)
• Pseudodepressive dementia (symptoms of depression in dementia)

The first term refers to a primary mood disturbance accompanied by a cognitive
disturbance, while the second refers to a primary dementing illness that is accom-
panied by a secondary major depression, which may be due to the early insight into
their failing capacities and consequent reaction to this loss of abilities with depres-
sion [44, 45]. When severe, the first type has also been called pseudodementia. The
creation of the term pseudodementia (Pseudodemenz) is usually credited to
Wernicke [46]. However, the exact circumstances and the debates that accompanied
the emergence of this term have never been conclusive, and the references are not
accurate. A Greek physician of the first century after Christ, Rufus of Ephesus, had
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already spoken of a kind of melancholic pseudodementia; after him another physi-
cian in Parma, Pompeo Sacco (1634–1718), spoke instead of melancholy with
pseudodementia; lastly Ganser (1898) dealt with the parody of dementia in detainees
awaiting execution. It was indeed Leslie Gordon Kiloh, in a study of 1961, who
argued that the concept of pseudodementia does not belong to any nosological
system, is purely descriptive, and does not imply an accurate diagnosis. Initially
the term was introduced, as mentioned above, into German psychiatry: firstly, when
Stertz (1910) described pseudodementia as a psychogenic illness that could occur
after any trauma; secondly, Bonhoeffer’s approach based on psychogenic reactions
(1911); and lastly, the views of Alzheimer and his student Schuppius whose under-
standing was open to psychoanalytic concepts (1914) [46, 47].

6.1.3 Bipolar Disorder and Dementia: Differential Diagnosis

Several overlapping features make it very difficult to differentiate between bipolar
disorder and dementia [20, 22], demonstrating the subtleties in the diagnosis.

Symptoms of bipolar disorder that may present as symptoms of a demen-
tia process

Decreased need for sleep or a disrupted sleep process

Increased distractibility and impaired attention span 

Irritability or aggression 

Psychomotor agitation or retardation

Paranoia and other psychotic symptoms such as auditory hallucinations 

Inappropriate guilt (which may be delusional) 

Fatigue or loss of energy 

Significant weight loss 

Racing thoughts/ impaired thought process 

Diminished ability to think or concentrate

Sadness 

Diminished interest and pleasure in activities
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Clinical studies [44, 48, 49] have sought to identify symptoms and signs that
could be used in the differential diagnosis of reversible and irreversible dementia.
However, the clinical presentation of reversible dementia is variable and depends on
the age of the patient, the underlying psychiatric disorder, and the setting in which
the patient is treated. Early observations suggested that patients with reversible
dementia express excessive complaints and distress about their cognitive loss and
often claim that they are unable to find the correct answers during a mental status
examination, whereas those with dementing illnesses usually make an attempt, and a
“near-miss” answer is common. Furthermore, the depressive syndrome of elderly
patients with reversible dementia is usually severe. These patients suffer from more
intense motor retardation, hopelessness, helplessness, and anxiety than cognitively
unimpaired elderly depressed patients and are more likely to demonstrate delusions.
The dementia syndrome, on the other hand, tends to be of mild severity and consists
principally of impairment in attention, free recall, motor speed, spontaneous elabo-
ration of detail, word fluency, and syntactic complexity. Despite these observations,
clinical examination alone does not permit reliable identification of depressed
patients in whom the dementia syndrome will subside after effective antidepressant
treatment.
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Similarly, biological studies, including the blood level of progranulin [50], the
presence of C9ORF72, dexamethasone suppression test, investigation of platelet
monoamine oxidase activity, brain imaging, and EEG and sleep EEG studies, do not
appear to help in the differential diagnosis of reversible dementia [49].

Behavioral and psychological symptoms like agitation, overactivity without
agitation, aggression, apathy, affective lability, dysphoria, euphoria, disinhibition,
impaired self-regulation, suicidal behavior, psychosis, dealing with money, spend-
ing needlessly, donating money to strangers, inappropriate erotic behavior and moral
transgressions, and lack of insight are symptoms which in the elderly can be attri-
buted to cognitive impairment rather than to the effect of altered mood on reasoning
[25, 28, 51]. In fact, more often than not, affective and related behavioral distur-
bances in the dementia population are either considered as behavioral complications
or attributed to depression and treated with antidepressants. It has been hypothesized
that these symptoms may be secondary to a neurodegenerative process but might
also be an exacerbation from previous affective temperament. The major difference,
however, is that pseudodementia is a reversible cognitive impairment [49]. Pseudo-
dementia is, in fact, a cognitive and functional impairment mimicking a neuro-
degenerative disease but believed to be caused by neuropsychiatric symptoms and,
in contrast to primary neurodegenerative disease, potentially reversible with
management of psychiatric symptoms [44, 52].

6.1.4 Other Causes of “Reversible Dementia”

There are other causes of reversible dementia that need to be considered and
excluded before making a diagnosis of pseudodementia [29, 33, 48, 53].
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6.1.5 Prognosis of Pseudodementia

The differential prognosis of reversible dementias, particularly depressive pseudo-
dementia, requires a timely diagnosis and adequate treatment of depression, which
can represent the difference between recovery and the persistence of symptoms
[43]. The diagnosis and treatment of this type of depression can be even more
complex if it is part of a bipolar disorder rather than a unipolar depression [25].

However, it is to be considered that cognitive impairment is frequently part of the
depressive syndrome and of bipolar disorder, with significant cross-diagnostic
overlap, but also cognitive-specific alterations within diagnostic categories, often
related to demographic and cognitive variables rather than diagnosis [54]. In any
case, often, this cognitive impairment, which is more severe and pervasive during
relapses of illness, is also persistent in the euthymic state, especially in the elderly
[13, 33, 45]. Nonetheless, only a few elderly bipolar or unipolar depressed patients
develop severe cognitive dysfunctions, and one reason may be that these patients
have an underlying dementing disorder. This is supported by the observation that
many patients with reversible dementia do not achieve complete cognitive recovery
even when their intellectual function improves following remission of depression
[20]. Cognitive areas which seem to be more impaired during relapses of illness are
attention, learning and memory, psychomotor functioning, and frontal executive
functions, particularly working memory, inhibitory control, mental flexibility, and
information processing speed [13, 16, 22, 23, 55–57]. It is unclear which of these
cognitive dysfunctions remain in remission states. Some studies have suggested that
verbal learning and memory, attention, and executive functions may also be
impaired in euthymic patients, but results are still contradictory [20, 23].
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The question arises as to whether a patient’s depression may represent a prodrome
of a later dementing process and depression is therefore a risk factor for dementia or
whether depressive symptoms are an early sign of dementia pathology [19, 36].

Furthermore, a history of depression or bipolar disorder seems to increase the risk
of a person developing dementia [19, 27, 36, 45, 58–60] and in some cases doubles it
[45, 53]. In general, bipolar disorder is regarded as a more severe mood disorder than
major depression [27], related to a higher risk of developing dementia, especially in
middle age, [37] and to a greater number of prior affective episodes [19].

Moreover, in literature, some authors conclude that reversible cognitive impair-
ment, in late-life moderate to severe depression, appears to be a strong predictor of
later-onset dementia [49, 61, 62]. In fact, even when cognitive impairment improves
with treatment of the depressive symptoms, patients are still at a substantially greater
risk for dementia than demographically similar people without depression [36].

However, the relationship between depression or bipolar disorder and risk for
later development of dementia is still unclear [60].

Some authors, in fact, have suggested that depression with reversible cognitive
impairment may be an early phase of dementia rather than a risk factor for it. One
hypothesis postulates that people with higher cognitive reserves are able to compen-
sate enough at baseline so that their cognition stays marginal but out of the clinical
arena. Any additional insult to their brain, however (such as a physical illness or
depression), overwhelms their already strained cognitive reserves, and these
people’s cognition crosses the threshold of clinical impairment [10]. If the physical
illness, depression, or other brain insult improves, these patients’ cognitive abilities
may return but not to baseline. Thus, brain insults such as depression obviate the
patients’ decreased cognitive reserves. Therefore, depressive symptoms can be the
first signs of dementia or can complicate it. For this reason, some authors recom-
mend that patients with depressive pseudodementia have a full dementia screening,
comprehensive cognitive testing, and ongoing monitoring of their cognitive function
[33, 49, 62].

In any case, when patients present changes from a prior pattern of behavior,
clinicians need to consider promptly a possible causative neurodegenerative disease.
They must remain alert to the possibility of dementia masquerading as another
psychiatric condition, such as bipolar disorder or a psychotic disorder, but bizarre
behaviors arising in late life should be thoroughly investigated as possible symptoms
of dementia [28].

The similarities in several features between bipolar disorder and dementia suggest
an overlooked continuum between these disorders [63].

6.1.5.1 Case Presentation

Family and physiological medical history

71-year-old Caucasian male

Firstborn of four children (one brother, two sisters)

Mother died at age 88 with Alzheimer’s

Father died at age 72 for acute myocardial infarction; he was diabetic

(continued)
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He lives with his wife and a son of 40 years old

Familiarity with mental illness (sister and nephew affected by affective disorders)

Eutocic delivery at the end of pregnancy, breastfeeding supplementing with infant formula,
somatopsychic development reported in the standard

High school diploma (technical expert)

He worked till the age of 67 in the petrochemical industry (Russia, China, United Arab Emirates);
currently retired

Smoking, about one packet of cigarettes/day; alcohol, only in social contexts

No known allergies

6.1.5.2 Pathological History
• Surgical intervention of left temporal craniotomy with carotid aneurysmatic

clipping, following a trauma, in 1987, when the patient was 41 years old.
Currently in therapy with Aggrenox

• Diabetes mellitus type 2 in therapy with Metformin 500 mg � 3/day
• Dyslipidemia in therapy with torvast 20 mg/day

6.1.5.3 Psychopathological History
He had no other psychiatric or substance abuse history, except for a “breakdown”
about 30 years ago, during a working trip to Russia. He was described by his family
and colleagues, just the week before departure, as very unsettled, easily irritable, and
loquacious and with a short sleep duration. These traits are compatible with a
hyperthymic temperament, the definition of which is characterized by four or more
of the following attributes, which are not episode-bound and constitute part of the
habitual long-term functioning of the individual [64]:

• Upbeat and exuberant
• Articulate and jocular
• Overoptimistic and carefree
• Overconfident and boastful
• High energy level, full of plans and improvident activities
• Versatile with broad interests
• Overinvolved and meddlesome
• Uninhibited and risk-taking
• Habitual short sleeper (less than 6 hours/night)

During the trip, lasting 1 week, he had to work many hours, almost without ever
stopping, and on the third day, he had an anxiety attack, characterized principally by
cardiorespiratory symptoms (chest discomfort, palpitations, and dyspnea). He had
never had these symptoms before, so he was convinced it was a heart attack and
consequently went to the emergency room of a hospital. After a reportedly normal

100 V. Ciappolino and G. Orsenigo



cardiology workup, the patient received a benzodiazepine and then was discharged
from the hospital with “take as needed” alprazolam.

6.1.5.4 Recent Psychopathological History
In recent months his family has described him as very confused, with fluctuating
orientation levels. Cognitive deficits soon arose such as grossly disorganized speech
and thinking and severe memory loss that had not occurred prior to a few weeks
earlier. He was also emotionally unstable and frequently felt guilty toward his wife.
Again, as in the past, he appeared very restless, easily irritable, talkative, and
sleepless (only 2 to 3 hours a night). He also had paranoid symptoms with family
members but mostly with strangers. Lastly he displayed marked impairment in his
activities of daily living as well.

As a short test to assess cognitive function, the Mini-Mental State Examination
(MMSE) was used, as a measure of global cognition. His MMSE score varied
between 17 and 24 points (out of 30). The fluctuations seemed to be related to
poor motivation to finish testing or being paranoid at times, rather than due to
orientation in time, place, or person.

We decided to use neuropsychology testing to get a better picture of the patient’s
cognitive deficits. Results of the first testing showed a significant impairment in
attention span, memory, language, frontal assessment battery, and executive func-
tion, suggesting a possible neurodegenerative condition such as dementia.

ADLs activities of daily living ¼ 5/6.
IADL instrumental activities of daily living scale ¼ 3/5.
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He maintains a partial personal autonomy with difficulties in managing daily
activities, so that he needs his wife’s help.

In order to differentiate between a neurodegenerative and a psychiatric cause of
this cognitive decline, we conducted several examinations through laboratory
investigations and neuroimaging studies.

Routine chemistries were found to be within normal limits. A broad range of lab
tests were ordered to rule out common and uncommon causes of cognitive
impairments in the elderly such as HIV, neurosyphilis, vitamin B12 and folate defi-
ciency, hyperparathyroidism, and neoplastic and paraneoplastic syndromes.

ECG: normal sinus rhythm, 74 beats per minute, and normal sinoatrial, atrio-
ventricular, and intraventricular conduction, QTc 422 ms.

EEG obtained in awake and drowsy states was normal.
Cranial CT scan with contrast dye: prominent cerebral sulci and ventriculo-

megaly, bilateral ischemic lesions in frontal regions, and periventricular leuko-
araiosis, likely of vascular degenerative significance. There are no apparent new
alterations of parenchymal density at both supra- and subtentorial levels. No intra- or
extra-axial mass injuries.

We did not carry out a MRI, despite the advantages over CT scan (ability to
change the contrast of the images, giving higher detail and ability to change the
imaging plane without moving the patient, producing images in any plane), because
the patient had a clip, after the surgical intervention of left temporal craniotomy in
1987, that was not compatible with electromagnetic field of MRI.

PET (positron emission tomography): area of hypocaptation of radio-
pharmaceuticals in the medial frontal region, near the cortex of cingulate gyrus,
referable to prior neurosurgical intervention. In spite of a moderate extension of
cerebral sulci and lateral ventricles, the captation of radiopharmaceuticals appears
standard on the cortex, supra- and subtentorial levels, basal ganglia, and thalamus.
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Conclusions: non-suggestive presentation of neurodegenerative pathology like
frontotemporal dementia or Alzheimer’s disease.

For the prevalence of persecutory delusions, he was initially treated with a trial of
haloperidol up to 4 mg and olanzapine up to 10 mg for 2 weeks but developed extra
pyramidal side effects (especially tremor) from these medications, so they were
interrupted. For dysphoria with mood deflection associated with easy irritability
and emotional lability, antipsychotic drugs were replaced with intravenous trazo-
done 25 mg associated with selegiline 5 mg and valproate 1000 mg. However, there
was a worsening of the clinical picture, with increased tremor in the upper limbs,
confusion, disorientation, difficulty in carrying out daily activities, difficulty in
speaking and appearance of aphasia, deficit in short-term memory, psychomotor
retardation with a slowing down of psychomotor movements, and mood deflection.
The neurologist concluded for a drug-induced parkinsonism, probably due to
valproate.
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So we stopped all therapy, replacing it with sertraline 50 mg, with the dose
gradually titrated up to 150 mg a day.

About 2 months later, there was a progressive remission of psychopathological
symptoms and an improvement in cognition, first language attention and memory,
and then frontal assessment battery and executive function. There is evidence
suggesting that cognitive dysfunction is a primary sign in depression rather than
an indirect behavioral consequence of the affective symptoms of depression. How-
ever, improvement particularly in memory appears to correlate with amelioration of
depressive symptoms and signs [65].

In fact, repeat neuropsychological testing was obtained at the time of discharge
and showed significant improvement compared with admission, with a remission of
the dementia syndrome, which is defined as a clinical state that no longer meets the
DSM-5 criteria for dementia and a Mini-Mental State score greater than 23.
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Antidepressant therapy was therefore suspended for subsequent anxiety elevation
with sleep disturbances and replaced with quetiapine 200 mg a day, for
stabilizing mood.

Fortunately, the patient had a complete remission of symptoms as his diagnosis
turned out to be a lifelong undiagnosed bipolar illness (with possible hypomanic
episodes in the past), or a possible late-life onset bipolar disorder, most recent
episode mixed versus depressed with psychotic features, considering that psychiatric
diagnoses after a traumatic brain injury, like that of our patient in 1987, may vary
over time, with their prevalence declining at approximately 2 years post-injury and
then gradually increasing in subsequent years [66].

Currently, the patient maintains a relatively good clinical stability, sometimes
with mood variability, characterized by alterations in sleep pattern and increased
activity (night shopping on the internet and sometimes complaints to online sales
companies), when it is necessary to increase the therapy with quetiapine up to
400 mg; this alternates with periods of greatest apathy, treated with a low dose of
sertraline, up to 50 mg. Moreover, he also maintains a good cognitive functioning,
going to exhibitions, theaters, and reading many books.

6 Pseudodementia: A Case Report on the Connection Between Dementia and. . . 105



6.2 Discussion

This case highlights the phenomenon of late-life onset bipolar disorder presenting as
pseudodementia.

With regard to the cognitive deficits, which in our case seemed to completely
regress with the remission of acute symptoms, there are several studies that show
how some cognitive alterations, particularly executive functions, encoding or con-
solidation of information, as well as retrieval and working memory, are impaired in
bipolar disorder, which indicates that fronto-subcortical or mesolimbic circuitry and
temporo-hippocampal structures are involved in this disease and may reflect under-
lying dysfunction in the structural or functional neuroanatomy of the prefrontal
cortex [21].

Precisely disturbances in frontal lobe functions on neuropsychological testing
support the abnormalities demonstrated with functional neuroimaging (PET,
SPECT) in BD [67, 68]. These neuropsychological disturbances correlated with
reduced blood flow in the mesial prefrontal cortex [67, 68]. Moreover, positron
emission tomography (PET) studies showed reduced glucose metabolism in frontal
and temporal regions, in the insula, in the basal ganglia, and in prefrontal areas of
patients diagnosed with bipolar depression [49, 69, 70]. Even if more commonly
PET imaging studies have reported resting prefrontal hypometabolism in medial,
dorsolateral, and subgenual regions of the prefrontal cortex in patients with bipolar
depression and mania too, some studies have revealed hypermetabolism in anterior
cingulate, parahippocampal cortex, and medial temporal structures. However, most
of these studies have reported regions of either hypo- or hypermetabolism, though
one study captured simultaneous prefrontal hypometabolism and limbic hyper-
metabolism, which have been associated with cognitive deficits. In conclusion,
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abnormal cerebral blood flow patterns may be a trait marker of depression and mania
in BD [70].

Regarding magnetic resonance imaging studies [27, 71], data showed a reduced
volume in the frontotemporal regions, prefrontal cortex [16, 72], parietal lobe [73],
and hippocampus [21, 71], which has been associated with the degree of cognitive
impairment [74], so the severity of dementia increased in line with decreasing
hippocampal volume. Reports on basal ganglia volumes in BD compared to healthy
subjects are conflicting because some studies found an increased and others a
decreased volume, particularly in the putamen and caudate [27, 49]. Moreover
white matter abnormalities in BD patients have been reported to be widespread,
especially in the inferior fronto-occipital fasciculus, in the cingulum, in the internal
capsule, and in the posterior brain regions. Lastly, alterations have also been found at
the level of connectivity, seen with resting-state functional MRI, between frontal and
mesolimbic areas. In particular the medial prefrontal cortex is the major locus of
shared abnormality, with bipolar disorder being characterized by reduced default-
mode network connectivity to the hippocampus and fusiform gyrus as well as
increased connectivity with the primary visual cortex [71].

Studies are needed to examine whether more sensitive assessment of neuropsy-
chological dysfunction can reliably identify patients who proceed to develop irrever-
sible dementia. Potential neuropsychological predictors may include disturbances in
semantic encoding and retrieval, naming, visuospatial tasks, and “automatic” cogni-
tive processes that do not require effort. Neuropsychological abnormalities in these
areas have distinguished geriatric depressed patients from mildly demented patients
or patients with bipolar disorder [27, 49].

Our case shows that the distinction between “organic” cognitive symptoms
(thought of as symptoms due to structural or neurodegenerative, irreversible
conditions) and “functional” symptoms (thought of as symptoms due to reversible
conditions, usually psychiatric in nature) can be challenging when using our current
diagnostic nosology.

The patient’s cognitive presentation and neuroimaging results were unclear, with
a generalized cerebral atrophy, more focused on the frontal area, possibly consistent
with a neurodegenerative condition such as vascular dementia. However, the time-
course of symptoms and cognitive and neuropsychological symptoms remission, as
a result of treatment for affective symptoms, made us hypothesize that the patient’s
disordered thought process (i.e., due to a primary mood or psychotic disorder) might
be more central to his presentation.

However, there are no clear guidelines available to treat this late-life onset bipolar
illness presenting as pseudodementia. In addition to a thorough medical workup and
psychiatric assessment, a firm understanding of baseline psychosocial functioning
and timeline of events is very important.

It is reported that mood stabilizers in the form of anticonvulsants are better
tolerated in the elderly with bipolar illness than lithium and that acute mania
responds well to valproate and atypical antipsychotics [25, 75]. Lithium, however,
may have neuroprotective abilities and may reduce the risk of developing dementia.
It is difficult to decide whether lithium has this protective effect against dementia
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[76], whether it is due to increased neurogenesis, to mood-stabilizing abilities that
prevent recurrences of affective episodes, or to other treatment-related factors, such
as the inhibition of glycogen synthase kinase 3, which is a key enzyme in the
metabolism of amyloid precursor protein and in the phosphorylation of the tau
protein involved in the pathogenesis of Alzheimer’s disease. However, continued
treatment with lithium suppresses the harmful effect on cognition associated with
affective episodes and thus decreases the rate of developing dementia to the same
rate as that among the general population [77].

In our case, besides affective symptoms, our patient also had paranoia, so we did
not try a traditional mood stabilizer first but straight away tried an antipsychotic
therapy.

As to the treatment of pseudodementia associated to a late onset of BD with only
antidepressants and/or acetylcholinesterases, some authors have demonstrated that
patients seem to worsen or aggravate symptoms by unmasking mania [25]. For this
reason, treatment with these drugs in patients with pseudodementia should be closely
monitored, with early detection of symptoms so as to prevent a maniacal shift [75].

There is a lack of literature about a treatment of this condition, and most of what is
currently available is deduced from case series and mixed-age population
studies [10].

In conclusion, it is not possible to make a clear distinction between “functional”
and “organic” conditions based on our current diagnostic tests, since dementia and
severe mood disorder have significant overlapping features even on MRI and
neuropsychological testing, presenting similarly, based on the neural circuits they
affect, and consequently the real diagnoses of most “organic” conditions are made
only by autopsy. In this direction a detailed clinical history could be very useful in
making a differential diagnosis. Then in the treatment of this condition, we have to
consider that some types of drugs (antidepressants and acetylcholinesterases) can
carry additional risks of paradoxical disinhibition and memory loss.

Lastly, at present, we can only make a follow-up of these patients, because if we
cannot establish the progression of their symptoms over time, then we must carry out
ongoing monitoring of their cognitive function for the next few years.

Key Points

• Bipolar disorder is not only an illness of mood but that it affects multiple domains
impacting overall functioning.

• Cognitive impairment is one of the most important aspect of bipolar disorder.
• A late life onset of bipolar disorder could occur as pseudodementia even if a

bipolar disorder and dementia, in the elderly, can easily overlap, often in
comorbidity.

• Importance of differential diagnosis between dementia and pseudodementia
because of several overlapping features between bipolar disorder and dementia.
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• The major difference, however, is that pseudodementia is a reversible cognitive
impairment.

• Pseudodementia is a cognitive and functional impairment mimicking a neurode-
generative disease potentially reversible with management of psychiatric
symptoms.

Assessment Questionnaire
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Cannabis-Induced Psychosis 7
Lucio Oldani and Benedetta Grancini

Abstract
The association between mental illness and drug abuse is complex and has been
investigated by a wide scientific literature. Such comorbidity has a negative
impact on both persistence and severity of illness. Nonetheless, a causal relation-
ship still needs to be univocally defined, and the sole chronological criterion is not
sufficient to determine a cause-effect relationship.

Among different illicit drugs, cannabis is the most commonly used in Europe,
with almost 26.3% of adults using it in their lifetime. Although cannabis is
generally regarded as a substance with low acute toxicity, its THC content and
relative potency have increased over time, leading to a more frequent onset of
psychotic pictures and an increased number of hospital admissions and of anxiety
symptoms. As many experimental studies on healthy humans report, THC cannot
only induce transient, dose-dependent psychotic symptoms but also affective,
behavioral, cognitive, neurovegetative, and psychophysiological effects.

This chapter will present a case of a young adult with a history of cannabis
abuse and who was admitted to the psychiatric ward for an acute psychotic
symptomatology. His clinical picture was characterized by psychomotor agi-
tation, aggressiveness, logorrhea, and a florid psychotic dimension. A toxicology
screen on his urine resulted positive for cannabinoids. He underwent EKG, blood
tests, magnetic resonance imaging, and positron emission tomography, all
resulted in normal range.
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In clinical cases similar to the current one, it seems crucial to distinguish
between a primary psychiatric syndrome and a substance-induced disorder in
order to establish an adequate acute treatment and follow-up.

Keywords
Cannabis-induced psychosis · Substance-induced psychosis · Substance abuse

7.1 Introduction

7.1.1 Epidemiology

According to the European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA), over 90 million adults (a quarter of the European population) have
tried illicit drugs at least once in their lifetime, particularly during adolescence.
Cannabis is the most commonly used illicit drug in Europe with almost 87.7 million
Europeans (26.3% of adults aged 15–64 years) who have used it in their lifetime and
17.1 million (13.9% of adults) in the last year. Considering young subjects who used
cannabis in the last year, the sex ratio (M/F) is 2:1 (Table 7.1). The cannabis product
market has an estimated value of EUR 9.3 billion in Europe and represents the
largest share of the illicit drug retail market (38%) [1].

Although cannabis is generally regarded as having low acute toxicity, the potency
of both herbal and resin has increased since 2006, as well as the tetrahydro-
cannabinol (THC) content, with some evidence of increased availability and higher
potency [2].

Specific cannabinoid compounds have distinct effects on mental health and brain
function [3]. The psychoactive and addictive properties of cannabis are primarily due
to THC [4], while cannabidiol is responsible for the anxiolytic effect [3]. Increased
availability of cannabis varieties that are high in THC (e.g., “skunk”) has consis-
tently been linked to onset of psychosis [5], increased hospital admissions, and
anxiety symptoms [6, 7]. Moreover, preclinical studies showed that THC is neuro-
toxic to brain areas rich in cannabinoid type 1 receptors, including the hippocampus
[8], amygdala [9], striatum [10], and prefrontal cortex (PFC) [11, 12].

Table 7.1 Some numbers concerning European population using Cannabis

Millions of users Population percent (%)

Adults (15–64 years) Last year 23.5 7

Lifetime 87.7 26.3

Young adults (15–34 years) Last year 17.1 13.9

Adolescents and early twenties
(15–24 years)

Last year 10.0 17.7

Some numbers concerning European population using cannabis (adapted from European Drug
Report 2017 [1])
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7.1.2 Cannabis Abuse and Psychiatric Emergencies

The European Drug Emergencies Network (Euro-DEN) aims to collect data on acute
harm related to recreational drugs through a network of 15 centers located in
11 European Union countries [13].

More in detail, 16.2% of the total presentations reported by Euro-DEN centers
involved cannabis either alone or together with other drugs/alcohol [14]. Cannabis is
the most common illicit drug across all ages; usually, it is smoked together with
tobacco while rarely taken orally [1, 14].

Considering Euro-DEN records of presentation to the emergency department, the
majority of users were male (76%), and the median age was 26 years. On mental
status examination, the most common symptoms were agitation/aggression (22.9%),
psychosis (20.0%), anxiety (20.0%), and vomiting (17.1%). The majority of them
received no pharmacological treatment (71.4%) and were discharged/self-discharged
from the ED (85.7%) [14] (Table 7.2).

7.1.3 Drug Abuse and Psychiatric Disorders

Wide scientific literature has investigated the strong relationship between mental
disorders and substance abuse. The latter comorbidity has a negative impact on both
persistence and severity of illnesses. Many literature studies have been focused on
identifying possible causal effects between substance abuse and different mental
disorders, and future discoveries might have an impact on refining substance use
prevention and treatment strategies [15].

The association between mental illnesses and drug abuse is complex, and the
chronological criterion itself is not sufficient to determine a cause-effect relationship.
The coexistence of a psychiatric disorder and drug abuse might be explained by
different reciprocal relationships, and it might be hard to discriminate between which
one comes first, if so. More in detail, the development of a mental disorder and drug
abuse may share common risk factors, including shared genetic vulnerability and
environmental predisposition, as in the case of comorbidity. Alternatively, substance
abuse can determine an acute psychotic state without a preexisting psychiatric
condition, as in the case of substance-induced disorder (psychotic or not psychotic).
Finally, drug abuse can occur within the course of an already existing psychiatric
disorder, as in “self-medication hypothesis,” and therefore precipitate the

Table 7.2 Facts

Around 1% of European adults have used cannabis on 20 days or more in the last month

Around 30% of such users are aged 35 to 64 years

Over three quarters are male

The number of subjects entering a treatment for cannabis-related issues has almost doubledin
about 10 years (from 43,000 in 2006 to 76,000 in 2015, corresponding to an increase of
(qualifying them as daily cannabis users) about 77%)

Adapted from European Drug Report 2017 [1]
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psychopathological picture and change its clinical features [16]. In those with an
established psychotic disorder, ongoing cannabis use is associated with more severe
psychotic symptoms, worse medication adherence, more frequent relapse and hos-
pital admission, worse general functioning, and greater risk of serious
aggression [17].

Therefore, with classic mental disorders being induced by both intoxication and
withdrawal and chronic drug use, it is important to distinguish between a primary
psychiatric syndrome and a substance-induced disorder in order to establish an
adequate treatment and follow-up [18].

7.2 Case Presentation

7.2.1 Clinical History

Mr. B is a 22-year-old Caucasian man with no previous psychiatric contacts, who
came to our attention for persecutory delusions and verbal and physical
aggressiveness.

Mr. B was born by C section delivery because of fever during labor; he was
breastfed and had a regular early life development. He had no significant illnesses in
his medical history, excluding a past wrist fracture because of a car accident and an
ankle fracture during sport activity. No allergy was reported, neither previous
hospitalization nor surgery. Mr. B had a positive family history for psychiatric
disorders, particularly his grandfather and his father’s cousin affected by major
depressive disorder, and his father’s cousin was a drug abuser.

His parents outlined a good premorbid functioning and described Mr. B as a
lively boy, with several friends, with a fair academic performance despite bad school
conduct. He is described as a “negative leader,” with good leadership skills but also
intolerance toward society rules. At school, he was often nervous and restless,
showing moderate disrespect toward authority and playing tricks on his teachers.
His drug abuse started at the age of 14 and consisted mainly in cannabis use; he also
occasionally took crack, cocaine, and hallucinogenic mushrooms during parties with
friends.

At 14 years of age, he started a daily cannabis use, both alone and with friends,
together with daily alcohol use. He also started growing marihuana plants on his
balcony for self-consumption.

At 17 years of age, he underwent psychotherapy after being investigated for
selling illicit drugs, but he quit after a few months due to lack of insight.

At 18 years of age, he returned home earlier from a vacation with friends,
showing withdrawal from social life, apathy, indifference, and affective flattening,
and he started to spend his entire day on the internet. In a few weeks, Mr. B returned
to his usual life, finishing high school and starting to attend university. He did two
different university courses, taking just a few exams and quitting for lack of interest.
After these attempts, he started to work as a barman.
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From 19 till 21 years, Mr. B quit the use of cannabis, starting again at the age of
21, after a holiday in Barcelona. On that occasion, he first experienced psychotic
symptoms such as grandiose delusions (“I am God”) and psychomotor agitation. The
latter symptoms reoccurred on different occasions after taking illicit drugs, with
spontaneous remission and without taking any psychotropic medication. He became
more nervous and irritable over time; a few weeks before hospitalization, he broke
several objects such as paintings at home, and some persecutory thoughts began to
surface in his mind. During the latter crisis, he also experienced disorganized
thoughts and ideas of reference.

The first pharmacological treatment was administered at the age of 22, when
Mr. B came back from a holiday trip in London experiencing persecutory thoughts
and impulsiveness. He was treated with low doses of haloperidol and alprazolam.
His psychiatrist also proposed hospitalization, but he refused.

7.2.2 Acute Presentation and Hospitalization

After a few days, Mr. B was finally admitted to our ward as an involuntary
commitment, conducted by the police after agitation and aggressiveness toward
his parents at home. On mental status examination, he appeared restless and moder-
ately agitated, carrying a suspicious glance. He showed challenging behavior toward
medical staff, with a low level of insight and judgment. His speech was pressured
with elevated volume. No affective symptoms were reported, but a moderate/severe
level of anxiety and irritability could be elicited in the clinical interview. He
presented persecutory delusions but, apparently, was not experiencing
hallucinations. Racing thoughts and flights of ideas were present. Mr. B described
his last week as characterized by derealization (“it felt like being in a movie”). The
patient denied any suicidal and/or homicidal ideation, intent, or plan.

He was initially treated with haloperidol 6 mg per day, switched after a few days
to olanzapine 20 mg per day in order to reduce irritability and agitation.

During hospitalization, he had his first complete routine screening, consisting of
EKG (in normal range), blood tests (i.e., hepatic function panel, renal function panel,
blood count; in normal range), and urine toxicology screen (positive for cannabinoids;
negative for other illicit drugs or legal medications, such as amphetamines,
barbiturates, benzodiazepines, cocaine, methadone, opioids). Furthermore, the patient
underwent magnetic resonance imaging (MRI) and positron emission tomography
(PET). None of these exams showed a significant alteration (Fig. 7.1).

His attitude toward the medical staff and other patients was hostile and suspi-
cious. He spent most of the day controlling his personal belongings and hiding from
other patients, avoiding most of the social interaction. On the third day of hospitali-
zation, Mr. B had a state of agitation, with persecutory thoughts, high levels of
anxiety, and instinct of flight. He kicked the entrance door with the intention to
escape, but soon the nurses and the medical staff persuaded him to stop. Therefore,
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the pharmacological treatment was changed from haloperidol to olanzapine, due to
the more sedative profile of the latter compound (Fig. 7.2).

The following clinical psychometric tests were performed, at baseline (T0), after
7 (T1), and after 14 days (T2) of admission to the inpatient unit: Brief Psychiatric

Fig. 7.1 Magnetic resonance imaging (MRI), T1-weighted images

Fig. 7.2 Positron emission tomography (PET)
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Fig. 7.2 (continued)
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Rating Scale (BPRS) [19], Hamilton Depression Rating Scale (HDRS) [20], and
Young Mania Rating Scale (YMRS) [21]. The BPRS domains were calculated, and
the following ones resulted as predominant: hostile-suspiciousness (HOST), thought
disturbance (THOT), and activation (ACTV) domains compared to anxiety-
depression (ANDP) and anergia (ANER). The values are reported in Table 7.3 and
graphically represented in Fig. 7.3.

Moreover, as soon as he entered the psychiatric ward, medical and nursing staff
completed the Brøset Violence Checklist (BVC) with a total score of 3/6, reduced to
1/6 at T1 and 0/6 at T2.

Mr. B underwent cognitive assessment with BACS battery (Brief Assessment of
Cognition in Schizophrenia), and the cognitive performance resulted globally
impaired. More in detail, verbal memory (30.25; NV > 33.01), token motor task
(47.25; NV > 68.77), symbol-coding task (21.50; NV > 40.49), and working
memory (12.50; NV > 14.39) resulted clearly compromised, while verbal fluency
(37.25; NV> 31.68) and Tower of London (13.75; NV> 12.37) were just sufficient
[22]. In addition, the patient was tested with Beck Cognitive Insight Scale that
showed lack of insight [23]. The latter tests were performed during hospitalization,
and they refer to acute psychotic phase; retest after 6 months showed normalization
of the results.

Table 7.3 Psychometric
test scores at baseline (T0),
after 7 days (T1), and after
14 days (T2) from
hospitalization

BPRS YMRS HDRS

T0 43 13 13

T1 36 9 6

T2 27 4 7

BPRS Brief Psychiatric Rating Scale, YMRS Young Mania Rating
Scale, HDRS Hamilton Depression Rating Scale
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Fig. 7.3 Brief Psychiatric Rating Scale (BPRS) total and domain scores at baseline (T0), after
7 days (T1), and after 14 days (T2) from hospitalization
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Clinical resolution of psychotic symptoms was relatively fast, happening in
approximately 10 days of intramuscular antipsychotic treatment. After 14 days
Mr. B was calm and cooperative with the staff. He showed an appropriate behavior
within the psychiatric ward and with his relatives. He did not verbalize any
delusional idea and developed a good degree of insight toward the symptomatology
that led him to hospitalization, yet poor into the nature of his substance abuse. He
remained slightly reluctant to accept the idea of taking a pharmacological treatment,
although he was aware he needed to be followed by the psychiatric services. This
state allowed us to discharge Mr. B from the ward after 2 weeks of hospitalization.

Resolution of the psychotic picture was complete and not followed by residual
symptoms; recovery to usual life activities happened in a couple of weeks after
discharge, and the psychotic breakdown did not result in any impairment in social,
familial, or working functioning.

7.3 Discussion

7.3.1 Cannabis Use and Access to Emergency Services

Mr. B’s clinical presentation is very often observed in late adolescents and young
adults in acute condition accessing the hospital’s ER. This clinical picture,
characterized by psychomotor agitation, aggressiveness, logorrhea, and a florid
psychotic dimension, is polymorph and often misleading. It poses a certain number
of issues both in terms of differential diagnosis, acute and long-term treatment, and
final outcome. In fact, the acute clinical presentation often does not allow
formulating an accurate diagnosis. The latter is normally achieved at a later time.

The main target, in cases of acute psychomotor agitation in a psychotic patient,
should be the prevention of the patient’s potentially harmful behavior toward himself
and/or third parties and the exclusion of organic comorbidity [24]. In fact, both the
internal doctor and the psychiatrist are called to provide assistance. Teamwork is
crucial to identify whether there is an underlying organic condition determining or
contributing to the acute clinical picture or whether a psychiatric condition is more
likely to be responsible.

As always in medical sciences, the collection of history data is crucial. As in
Mr. B’s case, the awareness of substance abuse immediately points out a direction to
follow in terms of diagnostic exams and therapeutic options. Nonetheless, substance
abuse can be a precipitating factor of any other medical or psychiatric condition,
rather than the only responsible factor determining an acute psychotic picture, with
(or without) psychomotor agitation. Therefore, a preliminary diagnostic panel is
routinely carried out in such patients, e.g., blood tests (including renal and liver
function, alcohol concentrations, ammonia, C-reactive protein/erythrocyte sedimen-
tation rate, complete blood count, thyroid hormones, etc.), urine toxicology test,
EKG, brain CT, and EEG.

When the overall physical health of the patient has been assessed, and an acute
medical condition has been excluded, hospitalization in a psychiatric ward might be
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the next step. A protected and safe environment is, in fact, necessary to allow further
investigations in order to assess whether the substance abuse is an epiphenomenon of
an underlying psychiatric condition or is primarily responsible for the acute psy-
chotic presentation.

7.3.2 Admission to Hospital

7.3.2.1 Medical Case History
Within a psychiatric ward, a more accurate diagnostic process can be outlined. In the
first place, admission to hospital allows a detailed reconstruction of the patient’s
clinical history. The importance of an accurate collection of data regarding the
psychopathological onset and course of illness is not the purpose of this work.
Herein, we consider it of particular importance to investigate two fields of informa-
tion: abuse habits and family.

A definite and strict relationship between the intensity of cannabis use and the
severity of a clinical syndrome cannot be established. Nonetheless it appears com-
mon good sense to ascertain if such use is actually sporadic and circumstantial or
rather constant and pervasive. Specific questionnaires can detect the quantity,
quality, and frequency of abuse [25]. In addition, the nature of the cannabis itself
plays a relevant role. In fact, many variations of this substance are currently available
on the market, and the concentration of THC, responsible for the psychotropic effect,
may vary significantly. So-called skunk, for example, is known to have a high
potency and has been proven to determine an increased risk of psychosis compared
with traditional low-potency cannabis (hash), especially in the case of daily use [26].

Family history of psychiatric disorders or abuse habits is another important
element to collect. Often, such data might not be readily available. Patients might
not know whether their relatives ever experienced a psychiatric disorder in their lives
before, as such information might be unlikely to be shared within certain families,
often due to the discomfort and stigma still connected to psychiatric illness. In
addition, some patients, when interviewed, might remain reticent and contradictory
toward such data, in the attempt to protect their relatives’ privacy [27, 28]. Indeed,
the genetic transmission of abuse habits has been discussed, and evidence for strong
family aggregation and further risk factors in substance use—without or without
comorbid psychiatric conditions—has been pinpointed [29].

7.3.2.2 Cannabis-Induced Psychosis: Clinical Features
The relationship between cannabis consumption and the development of psychotic
symptoms has been documented [30, 31]. A causal relationship has been proposed,
but the pathophysiological mechanism remains to be explored. The main theory
suggests that cannabis may have an effect on neurodevelopmental processes such as
synaptic plasticity. Adolescence in particular is a crucial phase for brain develop-
ment, consisting of neuronal maturation and rearrangement processes (i.e.,
myelination, synaptic pruning, and dendritic plasticity). Cannabis consumption
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occurring on a regular basis during adolescence can therefore interfere with such
mechanisms [32].

As many experimental studies on healthy humans report, THC (cannabis active
ingredient) can induce not only transient, dose-dependent psychotic symptoms but
also behavioral, cognitive, and psychophysiological effects [33]. The latter reflects a
change in regular functioning and may include positive symptoms, such as
delusions, hallucinations, feelings of paranoia and suspiciousness, disorganized
thinking, and disorganized speaking, and negative symptoms, such as loss of or
decreased motivation, loss of or decrease in ability to take initiative or come up with
new ideas, loss of or decreased speech, difficulties expressing emotion, and
difficulties thinking and/concentrating. Further psychopathological manifestations
may consist in changes in the affective area, such as anxiety, panic, and depressed
and/or elevated and/or dysphoric mood, and neurovegetative alterations, such as in
sleep pattern, appetite, motor activity, and endocrine regulation [34].

In addition, heavy cannabis use has been shown to determine perceptual, psycho-
motor, attentional, and mnemonic deficits as well as affect learning performance
both in healthy individuals and in patients suffering from psychosis [26].

Sustained cannabis consumption during adolescence may lead to permanent
affective and cognitive impairments in adulthood, such as avolition, alexithymia,
impaired informational processing, sustained and distributed attention, spatial work-
ing memory, verbal fluency, decision making, and executive functions [35].

Finally, cannabis may determine a variety of behavioral changes, spanning from
mild transient relaxation to impaired psychomotor performances and severe agita-
tion, also depending on the quality of the compound, the severity of abuse, and any
comorbid consumption of other illicit drugs or alcohol (the latter being the rule rather
than the exception) [36].

7.3.2.3 Clinical Assessment Tools
A number of clinical questionnaires may be administered in order to assess the
severity of the clinical picture.

Worldwide-known psychometric questionnaires can, in fact, measure the overall
psychopathology severity (Brief Psychiatric Rating Scale [19]) and, more in detail,
the concomitant presence of depressive symptoms or elevated/irritable mood
(Hamilton-Depression Rating Scale, Montgomery-Asberg Depression Rating
Scale, Young Mania Rating Scale [20, 21, 37]). When aggressiveness and/or agita-
tion are dominant features, the Brøset Violence Checklist [38] or the Overt Aggres-
sion Scale [39] might become useful.

A close link between acute cannabis use and risk of suicidality has not been
proven.

Recent evidence suggests that chronic cannabis use is correlated with suicidality,
but the lack of homogeneity in measuring cannabis consumption and of systematic
control for known risk factors has to be taken into account [40].

Therefore, the assessment of suicidal risk in patients with an acute cannabis-
induced psychosis seems to be a sensible action in clinical practice. Specific rating
scales are used worldwide for this purpose [41, 42].

7 Cannabis-Induced Psychosis 125



The SCID 1 and SCID 2 [43] are crucial to determining whether a concomitant or
past primary psychiatric disorder can be diagnosed for that patient. In fact, as
previously highlighted, substance abuse might be a condition that facilitates the
development of an acute psychosis, or, alternatively, the habit itself of consuming
cannabis might be used to mitigate a preexisting psychiatric condition. Much as what
happens with alcohol, cannabis might decrease the level of anxiety and/or be
employed as a social facilitator and therefore mask a former generalized anxiety
disorder or social phobia [44].

Neuropsychological tests can be administered in order to assess any cognitive
deficits. Indeed, the administration of such investigations during an acute psychotic
episode is not suggested, but repetitive measures at regular intervals from the index
episode can be useful in monitoring the cognitive functions of cannabis users—a
population at risk of developing cognitive impairment, especially in adulthood. The
Brief Assessment of Cognition in Schizophrenia (BACS) is routinely used in
schizophrenic patients but can be administered in non-affective psychotic
syndromes. It is an effective tool with the following characteristics: capable of
testing the main cognitive domains, including executive functions, and reasonably
short and therefore suitable for such patients, who often feel reluctant to comply with
long and demanding clinical assessments; it is corrected for age and education
[22]. In addition, social cognition should be investigated. Within social cognition,
the theory of mind (ToM) refers to the ability to infer mental states (e.g., beliefs,
desires, intentions, imagination, emotions) that cause actions. An individual with a
valid ToM shows the ability to reflect on the content of his/her own and others’
minds [45]. Such skills have been proven faulty in chronic cannabis abusers.
Therefore, tools that investigate this cognitive function, such as the Reading the
Mind in the Eyes and the Faux Pas Recognition tests, might be employed in clinical
practice [46, 47].

7.3.2.4 Brain Imaging
When Mr. B’s conditions allowed, he underwent a magnetic resonance (MR) and a
positron emission tomography (PET), in order to study the morphology and the
metabolism of his brain. Such exams, although not indispensable to formulating a
final diagnosis, can help the clinician to exclude underlying organic conditions, such
as altered cortical tropism or vascular alterations, as well as showing suggestive
patterns of cerebral metabolism.

Especially when used in such a critical time as adolescence, illicit drugs seem to
affect the normal process of neurodevelopment, both in terms of the risk of develop-
ing a psychosis and of functional and structural modifications. The cognitive
impairment observed in younger abusers tends to become stable over time, even a
long time after withdrawal [48].

As previously reported in literature, chronic exposure to THC leads to neuroana-
tomic alterations, both in experimental animals and humans [11, 12]. However,
methodological differences may occur across the studies, making results hard to
interpret: so far, no final results have been obtained to explain the interplay between
chronic use of illicit drugs and brain aging. Nonetheless, prior neuroimaging studies
have shown that cannabis-induced psychosis may lead to a distinct pattern of
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structural and functional brain alterations, with volume reductions in the dorsolateral
prefrontal cortex and posterior cingulate and concomitant [49, 50] increase of striatal
metabolism [51, 52].

A chronic use of cannabinoids during adolescence may foster premature aging,
ultimately worsening cognition and social functioning in the elderly. Regular expo-
sure to cannabis is associated with neuroanatomic alterations in several cortical and
subcortical brain regions, compared to healthy controls, including the superior and
middle frontal gyri (Brodmann areas—BA6 and BA11), inferior parietal gyrus
(BA39), cuneus (BA23), subgenual anterior cingulate cortex (BA25), thalamus,
and hippocampus. Such regions are known to be rich in cannabinoid receptors, to
which THC binds to exert its psychoactive effects, but are also accountable for
several cognitive functions, which decline during normal aging.

Global cortical effects of cannabis have been documented, including global
cerebral glucose metabolism after infusion of THC, increased cerebral blood flow
in frontal regions with greater increases detected in the right hemisphere among
individuals reporting a history of use, lower volumes of ventricular cerebrospinal
fluid (CSF) among users when compared to controls, denser gray matter in the
parahippocampal gyrus, and denser white matter in the left parietal lobe among
heavy users compared to nonusers [53–57].

Finally, cannabis affects the mesolimbic dopamine system, including the puta-
men and caudate, brain areas central in reward processing and drug addiction.
Indeed, previous studies have underlined that a dysfunction in the reward system
is connected to increased risk of substance abuse [52].

7.3.3 Differential Diagnosis

The differential diagnosis between a primary psychiatric syndrome and a substance-
induced disorder can be very challenging and, at the same time, essential to planning
an adequate treatment and follow-up. Clinicians’ awareness of the importance of
defining the role of drug abuse within mental disorders is constantly rising, together
with literature studies.

Focusing on the distinction between cannabis-induced psychosis and
schizophrenia-related disorders, Tennant and colleagues have observed that compar-
ing psychotic patients without substance abuse and cannabis-induced psychotic
subjects, the latter showed more symptoms of agitation and aggressiveness and
less auditory hallucinations, flattening of affect, and incoherent speech. They also
showed rapid improvements after pharmacological treatment (within 1 week)
[58]. Rubio and colleagues focused on premorbid personality disorders and psycho-
pathologic symptoms, reporting that patients with a cannabis-induced disorder had a
higher prevalence of social phobia and showed more often a neurotic (somatizations,
obsessive-compulsive, interpersonal sensitivity, depression, anxiety, and phobic
anxiety) rather than a psychotic profile, in comparison to those affected by a primary
mental disorder without substance abuse. The authors suggest that the clinical
picture of a cannabis-induced disorder might be the result of the interaction between
personality traits (e.g., interpersonal sensitivity and phobic anxiety) and drug
consumption [44].
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Fewer literature studies have investigated the relationship between manic
symptoms and cannabis use. Gibbs and colleagues reported that cannabis use may
worsen the occurrence of manic symptoms in bipolar patients but also represent a
causal risk factor for developing manic symptoms per se. More in detail, the manic
phase of bipolar disorder and a cannabis-induced disorder may share several
psychopathological characteristics, such as euphoria, agitation, grandiosity, and
aggressiveness [59]. Again, an accurate collection of clinical history seems crucial
to distinguish between a manic episode in a bipolar disorder and comorbid drug
abuse and a cannabis-induced psychotic picture with activation symptoms (i.e.,
previous substance-free manic/hypomanic episodes, family history, etc.).

Altogether, longitudinal observation of the patient and the course of the disease
appear to be the most important factors in identifying the most correct diagnosis. In
fact, the cross-sectional picture is often confused, and several symptoms may contrib-
ute to delineating a polymorph clinical syndrome that hardly meets the usual diagnos-
tic criteria. It is not uncommon for a final diagnosis to be postponed, as only time and
full clinical expression can better discriminate between a primary progressive and
often regressive pathology and a time-limited induced psychotic picture.

Figure 7.4 aims to summarize common and peculiar clinical characteristics of
cannabis-induced psychosis and primary psychosis, such as schizophrenia and
bipolar disorder.

Fig. 7.4 (1) Cannabis-induced, (2) behavior and (3) depersonalization
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7.3.4 Options of Treatment

7.3.4.1 Pharmacological Options
As mentioned previously, subjects with a cannabis-induced psychosis are usually
young patients, who often access a psychiatric emergency room or are admitted to a
ward for the first time in their life. It seems therefore sensible to think that atypical
antipsychotics should be preferred in the treatment of such subjects, in consideration
of the more favorable side effect profile of such compounds. Indeed, atypical
antipsychotics have been described either as effective as or more effective than
typical antipsychotics (and haloperidol in particular) in open-label and double-blind
randomized controlled studies and, however, preferable due to their lower rate of
extrapyramidal side effects [60]. Nonetheless, a recent review conducted by Wilson
and colleagues failed to find clear differences between antipsychotics belonging to
different classes (i.e., risperidone, olanzapine, haloperidol, zuclopenthixol, plus
clozapine as an add-on) in treating psychotic symptoms. Clozapine has instead
shown some superiority, in comparison to other antipsychotics, in reducing craving
for cannabis [17].

When it comes to the treatments that might help with quitting the habit of
consuming cannabis, regardless of the presence of a psychotic picture, results are
even more discordant, and there is incomplete evidence for all the molecules so far
investigated (i.e., THC, selective serotonin reuptake and mixed-action
antidepressants, anticonvulsants and mood stabilizers, atypical antidepressants,
anxiolytic, norepinephrine reuptake inhibitors, and glutamatergic modulators) [61].

7.3.4.2 Non-pharmacological Options
Cannabis use increases the risk of nonadherence; therefore quitting cannabis use
may help with compliance to antipsychotics. Thus, cannabis use may represent a
potential target for intervention to improve medication adherence in those with
psychosis [62]. As a matter of fact, patients and family psychoeducation as well as
cognitive-behavioral treatments have been proposed.

More in detail, psychoeducational goals consist of supporting patients and their
families in understanding the disease and the treatment, cooperation with caregivers,
living a healthier life, and maintaining or improving their quality of life.
Psychoeducation aims to influence several functional domains, such as service
engagement (active participation in defining treatment plans, self-seeking for medi-
cal help, etc.), resilience, and self-stigma [63].

Additionally, cognitive-behavioral therapy has been used in cannabis users and
has been experimented in patients with first-episode psychosis in particular, showing
encouraging results in terms of overall outcome and, more in detail, frequency of
cannabis use per week, addiction severity, number of disability days, and overall
level of psychopathology, over a 6-month follow-up period [64–66].

Table 7.4 consists of a point-by-point list of steps to keep in mind when assessing
a patient with substance-induced psychosis.
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7.3.5 Outcome

If the resolution of a cannabis-induced psychotic picture may be complete and the
patient’s level of functioning returns to satisfying levels in a reasonably short amount
of time, the long-term outcome of a cannabis abuser might be uncertain.

It has been estimated that about 10% of those who have used cannabis at least
once will develop cannabis dependence [67]. Based on a large epidemiological
survey in the USA, it has been estimated that, among those exposed once to
cannabis, 7.0% of males and 5.3% of females will develop cannabis dependence at
some point in their life, while 47.4% of males and 32.5% of females will develop
cannabis use disorders (abuse or dependence) at some point in their life [68]. As with
other drugs of dependence, the risk of developing dependency is influenced by
multiple factors. However, intensive use of cannabis, that is, daily or near daily
use, is likely to increase the risk of cannabis dependence. In addition, polydrug abuse
seems to be a common condition, and often cannabis use is complicated with
alcohol, cocaine, and other regular intake substances [1].

Once a substance-induced disorder is outlined, it seems imperative to set up
pharmacological and non-pharmacological strategies, with the aim to reduce and
possibly suspend abuse habits. The risk of developing dependence and a chronic
illness is high, with a consequence over quality of life and social, work, and family
functioning. Substance abuse is a very topical area of interest and should be
thoroughly assessed in routine clinical practice, especially in contemporary times,
when the availability of illicit substances is high, in rapid development, and easily
accessible by the younger population.

Key Points

1. Wide scientific literature has investigated the strong link between mental
disorders and substance abuse; such relationship has a negative impact on both
persistence and severity of illness. Potential causal effects between substance
abuse and different mental disorders still need to be clearly defined, and future

Table 7.4 What to do with a patient experiencing a substance-induced psychosis? An assessment
chart

Treating behaviors that might lead to harming self or others

Excluding acute nonpsychiatric conditions by means of preliminary routine tests (e.g., blood tests,
urine toxicology screen, CT)

Proceeding with the admission to an inpatient unit in order to provide a safe environment to
perform the next steps

Collecting a detailed clinical history, including quantity and quality of the abuse

Performing further diagnostic procedures, when necessary

Starting an acute antipsychotic therapy

Assessing the risk of relapsing into abuse habits

Discharge and activation of specific treatments to prevent relapse into substance abuse
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discoveries might have an impact on defining substance use prevention and
treatment strategies.

2. Cannabis is the most commonly used illicit drug in Europe with almost 26.3% of
adults using it in their lifetime. The psychoactive and addictive properties of
cannabis are primarily due to THC, and the increased availability of cannabis
varieties with high THC content have consistently been linked to a more frequent
onset of psychotic pictures and an increased number of hospital admissions and of
anxiety symptoms. THC cannot only induce transient, dose-dependent psychotic
symptoms but also affective, behavioral, cognitive, neurovegetative, and psycho-
physiological effects.

3. An acute substance-related clinical picture can be characterized by psychomotor
agitation, aggressiveness, logorrhea, and a florid psychotic dimension. Such
presentation often does not allow formulating an accurate differential diagnosis
between primary psychiatric syndrome and a substance-induced disorder. A final
diagnosis is usually achieved in a later time.

4. A preliminary diagnostic panel is routinely carried out in such patients, including
blood tests, urine toxicology test, EKG, brain CT, and EEG. A more accurate
diagnostic process might include a detailed reconstruction of patient’s clinical
history, with particular attention to their psychopathological onset, course of
illness, abuse habits, and familiarity, structured clinical interview for psychiatric
disorders (i.e., SCID-5), MRI scan, PET scan, and neuropsychological tests.

5. Once a substance-induced disorder is outlined, it seems imperative to set up
pharmacological and non-pharmacological strategies, with the aim to reduce
and possibly suspend abuse habits and prevent from developing induced psychi-
atric symptoms.

Self-Assessment Questionnaire

1. What percentage of the total adult European population has tried cannabis at least
once in their life?
(A) 15%
(B) 26%
(C) 13%

2. Why might neuroimaging be so important in cannabis psychosis?
(A) To exclude medical conditions
(B) To help a differential diagnosis
(C) To choose the most suitable pharmacological treatment

3. Tetrahydrocannabinol in cannabis represents:
(A) The calming component
(B) The psychotropic component
(C) An inactive component

4. Collecting medical history, in a psychotic patient and substance abuse, is:
(A) Not strictly necessary, as further diagnostic tools are more relevant to

formulate a final diagnosis
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(B) Very valuable in discriminating between a primary psychiatric disorder
and a substance-induced clinical picture

(C) A process that has to be performed accurately, as only poor tools exist for
detecting data such as intensity of abuse, clinical symptomatology, etc.
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Psychotic Disorders Due to Traumatic Brain
Injury (PD-TBI) 8
Matteo Lazzaretti, Gian Mario Mandolini, and Silvia Grassi

Abstract
In this chapter we debate the case report of a patient diagnosed with psychotic
disorder due to traumatic brain injury. Firstly, we describe the classification of
psychotic disorders in the DSM-5 with particular regard to its innovations in the
diagnostic process. In the second part of the chapter, we focus on the DSM-5
criteria for “psychotic disorder due to another medical condition”. Specifically, in
some cases, a traumatic brain injury could explain the onset of psychotic
symptoms. A 34-year-old patient, previously diagnosed with “paranoia schizo-
phrenia,” was admitted to our inpatient ward for diagnostic and therapeutic
reassessment. An accurate diagnostic strategy including medical history, neuro-
logical examination, MRI and PET scans allowed clinicians to revise the diagno-
sis of schizophrenia and to identify previous traumatic brain injuries and
consequent focal cerebral frontotemporal lesions, leading to a diagnosis of
psychotic disorder due to traumatic brain injury (PD-TBI). The identification of
previous traumatic brain injuries is essential in the clinical evaluation of a
psychiatric disorder in order to perform a correct differential diagnosis with
psychosis. Indeed, this has relevant implications in both treatment and prognosis.
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8.1 Introduction

The presentation of the following case report arises from the need to better elucidate
some unique perspectives of psychotic disorders. Specifically, nowadays, the phases
of the diagnostic process have acquired particular relevance in order to exclude
organic etiology of psychosis with potential implications concerning treatment and
prognosis.

The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) preserves a categorical classification system of psychiatric disorders such
as psychosis, since there is still a lack of research for the establishment of a new
psychiatric nosology [1]. However, DSM-5 aims to give more value to the dimen-
sional features of psychosis, thus referring to a greater flexibility in the psychopa-
thological symptom description and in the subsequent diagnostic process
[2]. Indeed, regarding the chapter “Schizophrenia Spectrum and Other Psychotic
Disorders,” a new dimensional perspective of psychosis has been partially proposed
[3]. The five main psychopathological domains that were historically used in DSM-4
for the categorical assessment of schizophrenia (SKZ) are now presented, in DSM-5,
at the beginning of the chapter, thus giving a smaller emphasis to SKZ [6]. These
domains, which include hallucinations, delusions, disorganized thought (speech),
disorganized or abnormal motor behavior (including catatonia), and negative
symptoms, now seem to hold an independent role in the mental state examination,
clinical presentation, and life history of a psychotic patient [2]. However, despite the
attempt at a paradigm shift, DSM-5 still strictly maintains a categorical approach,
describing the severity of psychosis through level, number, and duration of psy-
chotic symptoms and signs [2]. Heckers and colleagues suggested that the assess-
ment of these psychopathological features in a psychotic patient should pass through
eight specific dimensions, consisting of the above mentioned five domains and
including also cognition impairment, depression, and manic symptoms [2, 4]
(Fig. 8.1). This integration of dimensions with clinical practice could help
psychiatrists to plan treatments and better predict course and outcome of the
psychotic disorder [5].

Fig. 8.1 Example of assessment of psychotic disorder in two different patients (a, b). A five-point
scale ranging from 0 to 4 for each domain. Dimensional assessment of psychosis from Heckers et al. [2]
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DSM-5 identified the SKZ spectrum psychotic disorders including delusional
disorder, brief psychotic disorder, schizophreniform disorder, SKZ, schizoaffective
disorder, substance�/medication-induced psychotic disorder, and psychotic disorder
due to another medical condition [6]. It also includes the schizotypal personality
disorder, unless it is better described in the personality disorders chapter [6].
Regarding psychotic disorder due to another medical condition, the diagnostic
criteria are shown in Box 8.1.

Box 8.1 DSM-5 Diagnostic Criteria for Psychotic Disorder Due to Another Medical
Condition [6]

A. Prominent hallucinations or delusions.
B. There is evidence from the history, physical examination, or laboratory

findings that the disturbance is the direct pathophysiological consequence
of another medical condition.

C. The disturbance is not better explained by another mental disorder.
D. The disturbance does not occur exclusively during the course of a delirium.
E. The disturbance causes clinically significant distress or impairment in

social, occupational, or other important areas of functioning.

While the lifetime prevalence of psychotic disorders in the general population has
been estimated around 3%, the prevalence of psychotic disorders due to another
medical condition is approximately 0.21% [7]. There are several medical conditions
whose first clinical presentation may be psychosis, such as endocrine (ACTH-
producing lung carcinoma, Cushing’s disease, diabetes mellitus type 1 or 2, parathy-
roid disease) and genetic disorders (Huntington’s disease, Lewy body disease,
Parkinson’s disease, Wilson’s disease) but also infective (encephalitis, HIV,
neurosyphilis) and neurological diseases (brain tumors, dementia, Alzheimer’s dis-
ease, epilepsy) or nutritional deficiencies (niacin, thiamine and vitamin B12) [8]. As
regards neurological diseases, a problem of major concern to public health is
represented by traumatic brain injury. TBI has been defined as “an alteration in
brain function, or other evidence of brain pathology, caused by an external force”
[9], and, according to the Glasgow Coma Scale, a rapid assessment permits
differentiating mild and moderate TBIs from severe ones [10]. Interestingly, the
onset of behavioral alterations after TBI has been known since 1848, from the
famous description of the incredible case of Phineas Gage, a 25-year-old railroad
laborer who was hit by an iron rod which penetrated through the frontal part of his
head without killing him [11] (Fig. 8.2). John Martyn Harlow was the doctor who
first assisted him by blocking the hemorrhage, eliminating skull fragments and
treating the consequent infection that occurred in the weeks after the accident
[11]. Twenty years later, Dr. Harlow [12] also documented the behavioral changes
undergone by Mr. Gage after the accident: “His contractors, who regarded him as
the most efficient and capable foreman in their employ previous to his injury,
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considered the change in his mind so marked that they could not give him his place
again. The balance between his intellectual faculties and animal propensities seems
to have been destroyed. He is fitful, irreverent, indulging at times in the grossest
profanity (which was not previously his custom), manifesting but little deference for
his fellows, impatient of restraint or advice when it conflicts with his desires, at times
pertinaciously obstinate, yet capricious and vacillating, devising many plans of
future operation, which are no sooner arranged than they are abandoned in turn
for others appearing more feasible”.

It is therefore well documented that prior to the injury Mr. Gage was a trustwor-
thy, methodical, and diligent person and that the personality changes he experienced
after the accident seem to have involved the executive brain functions, resulting in a
loss of social inhibition, emotion processing, and decision-making [13]. Dr. Harlow
attributed these behavioral alterations directly to the damage of the left frontal lobe,
while more recent researches have demonstrated the damage of specific white matter
networks, such as “the uncinate fasciculus linking the orbitofrontal to the anterior
temporal lobe; the frontal intralobar networks (connections between frontal
regions) and the fronto-striatal-thalamo-frontal network” [14].

The correlation between cerebral alterations and the onset of psychiatric
symptoms has also been suggested for psychotic disorders, even if it is still not
certain if these changes represent an early biomarker of psychosis or the conse-
quence of the disease itself [15]. Interestingly, Dukart et al. [15] identified, through
magnetic resonance imaging (MRI), similar patterns of brain alterations in both
at-risk mental state (ARMS) subjects and first-episode psychosis (FEP) patients, thus
suggesting that structural brain abnormalities may represent an early endophenotype
of psychosis.

Fig. 8.2 Mr. Phineas Gage (on the right) and a representation of the skull trauma after the accident
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Nowadays, TBI includes several causes depending on age group: the most
frequent cause is trauma after fall accidents which occur mostly among young
subjects and older people, while adolescents have higher risks of experiencing
traumas related to traffic accidents or violent episodes [16].

The incidence of psychotic disorders due to traumatic brain injury (PD-TBI) has
been estimated from 0.1 to 9.8% [16]. However, in many cases, it is often unclear
whether the psychotic disorder is strictly ascribable to the TBI or if it develops
independently of it [17]. Indeed, several analyses of case studies [18–20] reported
that more than half of the patients experienced PD-TBI during the first year after the
injury. Contrariwise, other studies detected a temporal relationship between TBI and
psychotic symptoms of about 5 [21] or 10 years [22]. However, the mean latency
seems to be around 4–5 years [23]. Even if there aren’t clear guidelines to prove an
etiologic relationship between the onset, worsening or the remission of psychotic
symptoms, and the supposed medical condition, the identification of a temporal
association between them is probably the best marker to make a correct diagnosis
[6]. Moreover, the presence of atypical psychotic features, such as visual/olfactory
hallucinations, uncharacteristic ages of onset (younger age), lack of personal or
family history of SZK, and the preexistence of cognitive deficits or visual/hearing
impairments, could help the clinician in the diagnostic process [6]. Some authors
[24] pointed out that the most frequent schizophrenia-like symptoms in patients who
suffered TBI are predominantly persecutory delusions (55%), followed by referen-
tial (22%), control (22%), grandiose (20%), and religious ones (15%). Other
symptoms consisted in hallucinations, mainly auditory (84%), visual (20%), and
tactile (4%), and aggressive and agitated behavior (40%), while there was less
incidence of negative symptoms, catatonia, or disorganization [24]. Moreover, on
the basis of neuroimaging data, the main damaged cerebral areas were unilateral and
included temporal, parietal, and frontal lobes [24], as demonstrated by other studies
[18, 19, 22, 25]. The relevance of these findings is strengthened by the evidence of
frontotemporal alterations in SKZ [26]. Therefore, it seems that alterations in these
cerebral areas are not a specific feature of SKZ, but they could represent a patho-
physiological agent triggering psychosis in several conditions, such as affective
psychosis [27], cerebral vascular diseases [28], Alzheimer’s disease [29], brain
cancers, and epilepsy [30]. Additionally, regarding neuropsychological functioning,
both patients with PD-TBI and SKZ demonstrated deficits, with the latter having a
more global deficiency [31]. When compared to patients with TBI without psychotic
symptoms, patients with PD-TBI showed cognitive impairments in verbal memory,
general intelligence, executive functioning, and vocabulary [31], similarly to
schizophrenic patients [32]. As discussed above, since the PD may occur several
years after the TBI, the presence of some common prodromal symptoms has also
been suggested, such as deterioration in social and work functioning, depression,
and antisocial and bizarre behavior [33]. Moreover, the analysis of case reports
conducted by Fujii and Ahmed [18, 19] showed that 70% of patients with TBI had
electroencephalographic alterations (especially in temporal lobes), while 30% expe-
rienced seizures.
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Given all these peculiar features of PD-TBI, a suitable diagnostic strategy is
therefore required in the assessment of psychotic disorder (Box 8.2). First, the
investigation should include questions about the use of alcohol/recreational drugs,
recent traumatic brain injury, and other significant neurological/medical diseases
[34], as well as information about family, culture, sociality, and previous travels. It is
therefore important to start a differential diagnostic process through symptoms and
signs recognition in order to discriminate between primary and secondary psychosis.
If there is the suspicion of psychotic disorder due to a medical condition, laboratory
testing and imaging screening are required in order to detect blood/urine alterations
and focal cerebral lesions [35].

Box 8.2 Diagnostic Strategy

• Obtaining history and information about family, sociality, travels, previous
head traumas, use of alcohol/recreational drugs

• Clinical examination (both physical and mental state examination): differ-
ential diagnosis through symptoms and signs recognition

• Laboratory test
• Imaging screening (CT or MRI)

Once the diagnostic procedure is completed and a diagnosis of PD-TBI has been
made, it is essential to optimize treatments. However, there are no specific guidelines
for the treatment of PD-TBI, since most of the researches come from clinical case
reports which recommend the importance of antipsychotic therapy [16]. Atypical
antipsychotics (AP) seem to be more efficient, while typical APs seem to worsen the
neurological deficits occurring in TBI because of their anticholinergic and therefore
more hypotensive and sedative action and also their stronger dopaminergic antago-
nism, which may provoke delay in neuronal recovery [16].

8.2 Case Presentation

M.P. is a 34-year-old Caucasian man who was admitted to our psychiatric ward in
May 2017 in order to reassess diagnosis and pharmacological therapy. He was
previously diagnosed with “paranoid schizophrenia” by the psychiatrists from terri-
torial services which have followed his case since 2007.

Family history documented the presence of a maternal uncle diagnosed with
“mental retardation,” but no other information could be retrieved. The patient was
born prematurely during the 35th week; therefore, he needed to stay in the incubator
for an unspecified period of time. In remote pathological history, M.P. had hyper-
tension and previous skull traumas between the ages of 15 and 25, caused by beating,
horseback riding, and alcohol poisoning. Moreover, alcohol abuse was reported, but
not psychoactive drug consumption.
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The onset of psychopathological symptoms was around the age of 22, when he
started to manifest social withdrawal, psychomotor inhibition, avolition, and other
behavioral alterations. At the age of 28, he undertook rehabilitation programs in
several therapeutic communities. In 2009, 2012, and 2014, he was admitted to the
psychiatric ward for psychomotor agitation or behavioral anomalies.

The family provided us with psychopathological descriptions of M.P. from
previous clinical records:

• The family insisted that he enrolled in the University, but he is not a good student
[. . .] he is isolated, he has no friends, he never goes out, he does not eat much
[. . .] he has anger attacks and he does not listen anymore [. . .]. Sometimes he
breaks objects [. . .]

• After summer 2005 I found M. very much changed [. . .]. His behavior was very
strange [. . .] he was just in the middle of the lawn [. . .] he did not come near us,
did not speak, avoided us [. . .] he could not find the words

Since the onset of the abovementioned symptoms, the relatives of the patient
described a gradual worsening of the psychopathological conditions; in addition,
they described a continuous withdrawal and failure of social functioning, without
experiencing any periods of psychic well-being. The patient was treated with
different antipsychotics, such as olanzapine, risperidone, aripiprazole, and other
medications (i.e., valproate, mirtazapine, benzodiazepines). However, there was
only a partial remission of the symptoms.
On admission to our ward, the patient appeared neglectful (especially in his personal
hygiene), unable to take care of himself, and fatuous; in addition, his speech, which
had to be stimulated, was perseverant, stereotyped, and partly informative. The
thought was correct in form, with labile associative links, and the content was
poor and concrete; in addition, his mood appeared indifferent. It is worth noting
that, despite denying the presence of hallucinations, he showed a listening attitude.
Lastly, the patient showed poor insight.

During his stay in our inpatient unit, both blood exams and urine drug screen were
performed. The results of the blood tests were as follows: (a) serum sodium is
119 mEq/l, (b) serum chloride is 78 mEq/l, and (c) the remaining findings were
normal in their values. The results of the urine drug screening were negative with
respect to the common drugs of abuse. In addition, we performed electroencepha-
lography (EEG), which resulted normal, and both magnetic resonance imaging
(MRI) and fluorodeoxyglucose positron emission tomography (FDG-PET). It is
worth noting that the MRI (see Fig. 8.3) revealed encephalomalacia in the front
skull, near the right bilateral lap, with associated minimum T2 high-intensity signal
to the adjacent white substance; analogous evidence was also observed in the right
temporo-polar location. The abovementioned findings appeared to be attributable to
posttraumatic contusion findings and need correlation with clinical-anamnestic data.

The PET images (Fig. 8.4) show, furthermore, a non-fixing area of the tracer at
the right fronto-basal region at the co-recorded CT images of hypodensis; an
analogous defect of fixation was observed on the homolateral temporal pole, both
caused by a supposed expansion of liquor space.
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Subsequently, images were obtained by integrating the MRI acquisition with the
PET at the frontal (Fig. 8.5) and temporal (Fig. 8.6) scans: in these images it could be
noticed that structural abnormalities, highlighted by magnetic resonance, overlap
perfectly with the areas of hypocaptation and hence reduced functionality, obtained
by scintigraphy.

Fig. 8.3 Right panel: coronal section shows encephalomalacia with associated T2 high-intensity
signal in the frontal lobe. Left panel: cerebral softening in the right temporo-polar location

Fig. 8.4 Traversal images show non-fixing areas highlighted by empty circles in fronto-basal and
temporal regions
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The patient subsequently underwent Brief Assessment of Cognition in Schizo-
phrenia (BACS), which showed a deficit in all domains, in particular the frontal one
(Table 8.1).

The neurologist who examined the patient suggested that the lesions might be
related either to childbirth trauma (e.g., the temporal one) or to an acquired trauma
(e.g., the frontal one). Hence, it seemed likely that the damaged structures might be,
even partly, the cause of the patient’s behavioral disorders.

We prescribed paliperidone up to 12 mg, to control the psychotic symptoms, and
quetiapine up to 800 mg and valproate up to 1000 mg, to control both the mood and
the behavioral alterations. The patient showed a slow and continuous improvement
in psychopathology; indeed, at discharge the patient showed greater adequacy in
relational behavior. The patient stayed in our department for 3 weeks; subsequently
he was discharged and sent to a neuropsychiatric rehabilitation clinic. In conclusion,
we formulated the diagnosis of “psychotic disorder due to another medical condi-
tion,” on the basis of (a) the brain injury history, (b) the whole clinical presentation,
and (c) the reports of the imaging exams.

Fig. 8.5 Integration of PET and MRI images—alteration in frontal lobe
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Fig. 8.6 Integration of PET and MRI images—alteration in the temporal lobe

Table 8.1 Neurocognitive evaluation

Test Cutoff Score P.E. Evaluation

Language

Verbal fluency v.n. � 31.68 28.25 0 Deficit

Memory

Verbal memory v.n. � 33.01 17.75 0 Deficit

Motor proficiency

Token task v.n. � 68.77 30 0 Deficit

Symbol-coding task v.n. � 40.49 10.75 0 Deficit

Frontal proficiency

Working memory v.n. � 14.93 9 0 Deficit

Tower of London v.n. � 12.37 8 0 Deficit
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8.3 Discussion

This case report represents an opportunity to underline the importance of differential
diagnosis in psychosis. Indeed, since there are several categories of psychotic
syndromes, a valid diagnostic procedure and evaluation are required in order to
make the correct diagnosis. Moreover, some clinicians may underestimate the
prevalence of specific psychotic disorders, such as PD-TBI, and a misdiagnosis
may negatively influence both treatment and prognosis.

The categorical classification in DSM-5 allows clinicians to group patients
starting from their psychopathological symptomatology, thus helping the identifica-
tion of a specific cluster of symptoms rather than a specific disease [36]. It is
therefore useful to find those elements which may help clinicians to discriminate
between the various psychotic disorders such as schizophrenia, schizoaffective
disorder, schizophreniform disorder, delusional disorder, psychotic disorder NOS,
brief psychotic disorder, psychotic depression, psychotic bipolar disorder,
substance-induced psychotic disorder, and psychotic disorder due to a medical
condition.

Historically, the concept of psychosis has been strongly associated with the
concept of schizophrenia, although schizophrenia represents only a small part of
the psychotic spectrum disorders (1% of the whole population) (Fig. 8.7) [36]. How-
ever, even within a specific diagnosis of psychosis, there is a large heterogeneity and
variability of symptoms presentation, as well as differences in outcome and treat-
ment response, which cannot be gathered together in the “SZK” diagnosis [36].

Interestingly, as regards PD-TBI, Fujii and Fujii [23] clearly analyzed case
reports published after 2000 concerning subjects who experienced psychotic disor-
der after a head trauma. The research included 30 articles and 62 case reports, and it
is useful in the identification of a PD-TBI. Indeed, the authors obtained information
about demographics, clinical presentation, course, and laboratory findings which are
shown in Box 8.3.

3.5%

psychosis spectrum disorder

Schizophrenia

Schizoaffective

Schizophreniform

Delusional disorder

Psychotic depression

Psychotic bipolar disorder

Brief psychotic disorder

Substance-induced
psychotic disorder
Psychotic disorder due to a
general medical condition
Psychotic disorder NOS

1%

Schizophrenia

Fig. 8.7 Lifetime prevalence
of psychotic disorders [36]
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Box 8.3 Characteristics of PD-TBI [31]

1. PD-TBI results from both mild and moderate head injuries.
2. There is a bimodal distribution of time between TBI and onset of psychosis.
3. Seizure disorder is more common in PD-TBI than in TBI.
4. Most persons with PD-TBI improve in presentation, with antipsychotics the

most efficacious medications.
5. Male gender and family history of schizophrenia are risk factors for

developing PD-TBI.
6. The most common psychotic symptoms associated with PD-TBI are perse-

cutory delusions and auditory hallucinations. Negative symptoms are less
pronounced.

7. PD-TBI is associated with cognitive impairments, most commonly in mem-
ory and executive functioning.

8. PD-TBI is associated with lesions to frontal and temporal areas of the
brain as identified by neuroloqical studies.

Moreover, they analyzed differences between PD-TBI and schizophrenia (Box 8.4).

Box 8.4 PD-TBI Vs Schizophrenia [31]

1. Less likely to present with negative symptoms
2. More likely to demonstrate positive findings on CT/MRI, with the most

common findings being focal lesions to temporal and frontal lobes, versus
patients with schizophrenia (PWS), who commonly present with enlarged
ventricles

3. More likely to demonstrated positive findings on EEG, with the most
common finding of temporal slowing, versus PWS, who most commonly
demonstrate frontal slowing

However, even if SKZ represents less than one third of psychotic disorders,
medical research has mainly focused on it, while less attention has been given to
the other 70% of psychotic disorders [36].

Notably, the first classifications of SKZ date back to the nineteenth century:
European psychiatrics described cases of male patients with mental deterioration,
and different terms were used to identify these situations. Morel used the term
“démence précoce,” Hecker characterized hebephrenia, and Kahlbaum described
catatonic syndrome [37]. Finally, Kraepelin integrated those terms in the unique
nosological entity of “dementia praecox” dividing it in nine clinical forms, all of
which resulted at the end in cognitive deficit and behavioral decline
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[38]. Subsequently, Bleuler replaced the term by introducing “schizophrenia” that
“[. . .] is not a disease in the strict sense, but appears to be a group of diseases [. . .].
Therefore, we should speak of schizophrenias in the plural.” He extended the
boundaries of the concept of psychosis to incorporating even less serious cases.
Moreover, he introduced the concept of basic and accessory symptoms: the first
group included thought and speech derailment, volitional indeterminacy, affective
incongruence, and withdrawal from reality, while the second one consisted of
delusions and hallucinations [39]. Schneider reformulated this classification,
introducing “first rank symptoms,” that allowed the diagnosis of schizophrenia.
Schneider departed from the classification described by his predecessors and split
schizophrenia into “systematic,” exogenously determined, and “non-systematic”
groups [40]. Recently the concept of psychotic spectrum has been introduced into
the literature: psychosis could not be a discrete symptom in the general population,
but delusions and hallucinations seem to have a gradual distribution from normal to
disease, from schizotypy to schizophrenia [5]. In fact, in the general population, a
psychotic experience seems to be frequent, with prevalence about 7%, and most of
these individuals meet the criteria for another psychiatric disorder, such as mood and
anxiety disorders. Psychosis is also a transdiagnostic link between psychopa-
thological domains (positive, negative, disorganizing, and affective ones)
[41]. This variability could be explained by variable interaction between genes and
environmental factors, and a graduated clinical phenotype is obtained [40].

When we discuss the concept of schizophrenia, we do not even consider the
impact of this diagnosis on the patient and on his social network [42]. The word SKZ
was contested by many patients, families, and psychiatrists [36] and seems to have a
negative connotation among the general population: it could be associated with
“split personalities” or “catastrophic disorganization” [43], and the diagnosis itself
seems to have a debilitating impact and stigma, greater than other psychiatric
disorders [42, 44]. This may in part be due to the public and professional perception
of schizophrenia as irreversible brain disease associated with dangerousness,
aggressiveness, incompetence, and dysregulation of emotion and behavior
[44]. Howe et al. in 2014 investigated the subjective reactions and stigma related
to the diagnostic label of patients when they received the diagnosis of schizophrenia.
Many patients sometimes tried to avoid this label, describing symptoms other than
those really experienced, thus receiving a wrong diagnosis, which causes delay in
setting the correct therapy. Sometimes psychiatrists seem to be reluctant to use the
word “schizophrenia,” preferring to replace it with synonyms, such as “psychosis,”
and thus increasing negative perception by patients. Furthermore, patients cannot
understand more about their disorder. For these reasons, lots of patients would try to
hide the diagnosis, both within the family and with friends [42]. To reduce this
stigma, it was proposed to modify the name of the disorder [42, 45], and in 2006 in
the United Kingdom, a group of psychiatrists and patients with their families
launched Campaign for the Abolition of Schizophrenia Label [46]. The first state
that modified the label was Japan: in 2002 the term seishin bunretsu byo, which
literally means “mind-split-disease,” was replaced by togo-sitcho-syo, which means
“integration disorder” [43, 47]. After this change the stigma associated with the
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name seems to be reduced, and patients are considered less dangerous, particularly
among the young [48], but the evidence is still insufficient [43]. Following Japan’s
example, a change was achieved in South Korea in 2012, where they introduced the
word johyeonbyung (attunement disorder). Johyeon literally means “to tune a
stringed musical instrument,” and, referred to schizophrenia, attunement shows a
metaphoric meaning of “tuning the strings of the mind” [49].

Lastly, it has been suggested that PD-TBI is a pathophysiological model of
primary psychosis [50]. Fuji and Ahmed [18, 19] argued that psychotic symptoms
could be similar to neurological symptoms since they represent the result of damage
in certain cerebral areas. The disruption of the neurotransmission system in the
frontal and temporal lobes implicates an increased activity in the temporal limbic
area [18, 19]. All these subjects could therefore be at risk for the development of
psychosis, but a genetic predisposition and an exposure to specific environmental
risk factors, such as TBI or drug abuse, are required in order to provoke a psychotic
disorder [18, 19, 51]. This hypothesis is partially confirmed by the onset of psychotic
symptoms in some frontotemporal diseases, such as Alzheimer’s disease and tempo-
ral lobe epilepsy [16]. However, it seems that TBI could also cause other psychiatric
disorders beyond psychosis (0.1–9.8%), such as depression (15.3–33%), mania
(9%), obsessive-compulsive disorder (1.6–15%), posttraumatic stress disorder
(11.3–24%), alcohol-related disorders (34.9–51%), and personality changes
(34.5%) [16].

8.4 Conclusions

The proposed case report remarks the importance of a comprehensive and a com-
plete evaluation of the psychotic patient, without considering only the most fre-
quently observed diagnosis (i.e., schizophrenia). It is important to perform imaging
exams to evaluate both the morphological and functional abnormalities of cerebral
structures; these two aspects, along with the clinical history, help in drawing a
correct diagnosis.

Key Points

• A general transdiagnostic psychosis dimension is complemented by eight specific
diagnostic constructs, including hallucinations, delusions, disorganized thought
(speech), disorganized or abnormal motor behavior (including catatonia), nega-
tive symptoms, cognition impairment, depression, and manic symptoms.

• Different psychotic categories can be viewed as part of the same spectrum
syndrome.

• SKZ represents only a minority of psychotic disorders (less than a third).
• Consider the possibility of certain psychiatric disorders, including psychotic

disorder, developing after a traumatic brain injury.
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Self-Assessment Questionnaire

1. What’s the estimated incidence of psychotic disorders due to traumatic brain
injury?
(A) 0.1–10%
(B) 10–15%
(C) 15–25%
(D) 30–40%

2. Which are the main damaged cerebral areas in PD-TBI?
(A) Bilateral frontal and temporal lobes
(B) Unilateral occipital and prefrontal lobes
(C) Bilateral occipital and prefrontal lobes
(D) Unilateral frontal and temporal lobes

3. How long before half of the patients experienced PD-TBI?
(A) 2 weeks
(B) 1 month
(C) 12 months
(D) 2 years

4. What is, most likely, the best marker to draw a correct diagnosis of PD-TBI?
(A) Laboratory tests
(B) Temporal association
(C) Cognitive impairments
(D) Positive psychiatric family history

5. What’s the best treatment of PD-TBI?
(A) Mood stabilizers
(B) Antidepressants
(C) Atypical antipsychotics
(D) Typical antipsychotics
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Perinatal Depression 9
Marta Serati and Greta Carnevali

Abstract
Perinatal mood disorders are one of the most common complications observed
during pregnancy and postpartum, impairing maternal caregiving skills and, in
most severe cases, especially in the presence of psychotic symptoms, can lead to
suicide and infanticide. In the postpartum period, it is important to detect the
possible risk of diagnostic conversion from unipolar to bipolar disorder, with the
onset of subtle signs of hypomania or mixed symptoms, till full mania
presentation.

In this chapter we present a 42-year-old woman that came to our attention for
the onset of a major depressive episode during pregnancy; she previously
received a diagnosis of major depressive disorder, when she was 36 years old.
Her psychiatric family history was positive for depression and suicide. Four
months after delivery, she experienced a recurrence of depressive episode with
psychotic symptoms and mixed features. We discuss changes in pharmacological
therapy to prevent relapses during pregnancy and breastfeeding. Therapy was
modified due to the diagnostic conversion to bipolar II disorder, adding a second
generation antipsychotic to SSRI to reach mood stabilization. Furthermore, the
patient performed neurocognitive evaluation, brain magnetic resonance imaging,
and fluorodeoxyglucose positron emission tomography: results are discussed
with respect to the available literature. Finally, we mentioned the main biological
markers associated with perinatal depression diagnosis.

In conclusion, it is necessary to screen for perinatal mood disorders during
pregnancy and over the first year postpartum, especially to rule out suggestive
signs for bipolar disorder onset, with assertive follow-up, to address suicide/
infanticide risk.
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9.1 Introduction

Perinatal depression is one of the most common complications observed during
pregnancy and postpartum, differing from baby blues syndrome, a frequent condi-
tion observed in up to 50% of women, with symptoms disappearing spontaneously
within few days after delivery [1]. The DSM-5 [2] introduced a specifier for major
depressive episode (MDE), “with peripartum onset,” considering both the onset
during pregnancy and in the 4 weeks following delivery, differently from the
previous DSM version. Risk factors predisposing to perinatal depression are a past
history of anxiety or depression, psychiatric positive familiar history, single marital
status, and inadequate social support [1]. The risk of developing perinatal depression
is about 2–5% without a previous history of mood disorder, whereas a history of
major depressive disorder in life-span not linked to the peripartum is associated with
a 25% risk for a postpartum mood disorder [3, 4]. It is important to underline that
most severe perinatal episodes occur within the first month postpartum, with mania
or psychosis having an earlier onset than depression; moreover, mood episodes in
the postpartum period are significantly more common in bipolar I disorder and
recurrent major depression [5]. If depressive symptomatology is untreated, the risk
of relapse in a subsequent pregnancy rises to 50%. Moreover, depressed women
delay care, and less than 50% attend prenatal clinics; in addition, substance, alcohol,
and cigarette use are highly correlated with psychiatric disorders, thus increasing
medical risk for both mothers and newborns [4].

From a clinical point of view, it is important to consider the rate of diagnostic
conversion (from unipolar to bipolar) in the postpartum period, called “hidden
bipolar disorder” by Sharma et al. [6], reporting 11- to 18-fold higher conversion
rates, particularly in the first 6 months postpartum [7, 8]. Higher bipolar II disorder
diagnosis has been previously reported in patients with depressive symptoms devel-
oped in perinatal period by Mandelli et al. [9] and Çelik et al. [10]. Furthermore, we
found that a longer duration of untreated illness (DUI) (>1 year) can be associated
with a family history of bipolar disorder; hypomanic episodes come to medical
attention later with respect to patients with major depressive episodes and suicidal
attempts [11].

Beyond genetic loading, perinatal period is at risk for sleep deprivation due to
baby care, so women with a risk for mood disorder, in particular BD-I subtype, need
to monitor their sleep in order to reduce the possible trigger of mood episodes, as
recently reported by Lewis et al. [12] and by Munk-Olsen et al. [13] for patients with
previous psychiatric episodes outside postpartum period. In the most severe cases,
perinatal depression could lead to suicide (near to 20% of all postpartum deaths)
[4]. According to the Australian Department of Health, 73% of suicides by women

156 M. Serati and G. Carnevali



within 1 year of delivery were conducted by violent means (jumping from a high
place, lying in front of moving objects, gunshot, strangulation, and suffocation),
compared to suicide in nonpregnant women, and at a higher rate among women with
a previous or current mental illness [14]. Another important risk to consider is
infanticide, committed to relieve the baby from malignancies or alterations in
some body parts, seen by the mother as having psychotic symptoms [4, 15]. We
actually know that perinatal depression impairs maternal caregiving skills, with
subsequent difficulties in mother-infant relationship, due to lack of maternal emo-
tional and behavioral sensitivity to the infant, leading to reduced breastfeeding,
altered neurodevelopment, and future emotional and behavioral problems for chil-
dren [16, 17]. To evaluate depressive symptomatology in perinatal depression,
beyond other diagnostic and evaluation tools, the Edinburgh Postnatal Depression
Scale (EPDS) [18] is one of the most well-known and validated instruments across
age, languages, and cultural dimensions [19, 20]. It consists of 10 self-report items
rated on a 4-point scale; a score of 10 or more (maximum 30) is considered a positive
screen. However, some studies have used cutoff scores of 12–13 [18]. Moreover,
Clark et al. [21] recently reported that Mood Disorder Questionnaire (MDQ) added
to EPDS can improve the distinction of unipolar depression from bipolar depression
in a sample of postpartum women. The use of both evaluations is supported also by
Merrill et al. [22].

Box 9.1 Differential Diagnosis of Depression in the Peripartum Period
– Baby blues: less than 10 days of duration; onset within 2–3 days postpar-

tum; prevalence up to 50% of women; mild dysfunction; suicidal ideation is
usually not present.

– Organic disease: e.g., iron deficiency, thyroid dysfunction, brain tumor, etc.
– Perinatal depression: more than 2 weeks of duration; onset is often within

the first month postpartum, but it may occur up to the first year; moderate to
severe dysfunction; suicidal ideation may be present.

– Bipolar disorder: subtle signs of emerging hypomania or mixed symptoms,
up to full mania presentation.

– Postpartum psychosis: onset is often from the first 48 h to 2 weeks postpar-
tum, but it may occur up to 3 months postpartum; incidence of 1/1000
women; severe dysfunction; high risk for suicide and infanticide ideation.

9.2 Case Presentation

A 42-year-old pregnant woman came to the Department of Psychiatry, University of
Milan, in October 2013, sent by the obstetric-gynecological outpatient clinic of our
hospital. She was at the 13th week of gestation; the baby’s birth was expected at the
beginning of April 2014 (last menses July 10, 2013). The patient reported a
voluntary interruption of pregnancy when she was 16 years old. With regard to her
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psychiatric family history, her mother was 61 years old; she suffered from chronic
depression (never treated) and hypothyroidism. Her father was 66 years old,
described as healthy. Her paternal grandmother died by suicide; her diagnosis is
unknown. The patient used to smoke; she reduced her cigarette consumption to one
cigarette per day after the beginning of her pregnancy; she didn’t consume alcoholic
drinks during pregnancy and denied current/previous substance abuse. With regard
to medical comorbidity, she suffered from polycystic ovary syndrome, and she had a
retroverted uterus.

With regard to patient psychiatric history, psychopathological onset was in April
2007, when she was 36 years old: she experienced difficulties in the workplace (she
worked in the State Scientific Police), with quarrels with her colleagues due to
persecution ideation. She thought to be unable to cover her working position; she
didn’t feel to be up to that. At the same time, her mood worsened when she separated
from her husband because of his extramarital relationship; she had death thoughts
and anti-conservative ideation. She received a diagnosis of MDE, and she was
treated by a neurologist with pharmacological treatments (drugs prescribed
unknown) and started in association psychotherapeutic sessions, with clinical recov-
ery. The last depressive episode dated back to February 2012, with dissatisfaction in
the workplace and persecution ideation, feelings of worthlessness, and difficulties in
covering a role of authority in the workplace. Moreover, she described anxiety,
psychomotor agitation, feelings of inability, and interpretativity as prodromic
symptoms of her psychopathological episodes. At that time she received fluoxetine
and olanzapine, taken for 1 year with benefit; she completely reacquired her high
work functioning.

At the first psychiatric visit to our clinic, at 13 weeks of gestation, the patient was
taking fluoxetine 20 mg for another depressive episode started about 6 months
before, with a good psychopathological compensation. There were no ideation
alterations, and the mood was stable; she reported mild sensations of anxiety and
tension during the interview. Sometimes she experienced guilt feelings and weak-
ness and weariness in starting working activity, with difficulty in paying attention to
her tasks. She described a slightly reduced interest in her activities and hobbies.
There was no anti-conservative ideation. The sleep-wake rhythm was regular. We
reduced fluoxetine till stopping it and introduced sertraline up to 50 mg and started
psychotherapeutic supportive sessions.

The patient came to the second appointment at 23 weeks of gestation; she was
euthymic, guilt feelings toward herself and her family were reduced, and she
experienced a greater willpower in the workplace. She continued psychotherapeutic
sessions and maintained the pharmacological treatment; 4 weeks before delivery, the
administration of sertraline was gradually reduced to 25 mg. The patient gave birth
to her daughter, with a natural delivery with epidural anesthesia, on March 22, 2014.
At birth, the baby weighed 2.990 kg and her length was 46 cm. The Apgar score is
10. During hospitalization in the puerperium, the patient decided to breastfeed the
baby. Sertraline 50 mg was divided in two separate doses taken just before
breastfeeding. Because of the patient’s and her family’s psychiatric history, to
prevent relapses, she was monitored almost once a month during postpartum by a
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psychiatrist, and twice a month she had psychological supportive sessions with a
trained psychologist specialized in the perinatal field [23].

At the first postpartum examination, the patient showed an expressive mimic;
sometimes she smiled. There were no ideation alterations with regard to form and
content and the mood was good. She was breastfeeding and often went to the
counseling center. During the weekdays her mother helped her with the housework
and to look after the baby, whereas during the weekend she stayed with her partner.
In July 2014 she experienced feelings of worthlessness and incapacity ideas, more-
over with guilt feelings, causing difficulties in carrying out daily activities. In
addition, she reported increasing anxiety and tension, with thoughts going faster in
her head. In the hypothesis of a depressive episode with “mixed features” diagnosis,
a dose of olanzapine from 5 mg to 10 mg/day was added to reach mood stabilization.
In September 2014 she described a worsening of inadequacy feelings and insecurity;
she was critical toward herself, especially with regard to her skills in a mother’s role.
She experienced these feelings as reflected in the baby’s eyes: “my daughter yawns
because she gets bored with me, she never yawns with her father.” The patient often
received disapproving comments from her partner and her mother-in-law, which
highlighted her lack of enthusiasm in the couple relationship. We thus augmented
sertraline up to 100 mg/day, maintaining olanzapine 10 mg/day. In December 2014
she reported subjective improvement of her symptoms; the therapy was confirmed
without changes.

The patient underwent a Structured Clinical Interview for Axis I Disorders (SCID
1) and a Structured Clinical Interview for Axis II Disorders (SCID 2) in postpartum,
receiving a diagnosis of severe depressive episode with psychotic features and
specifiers: with peripartum onset and with mixed features in patient with bipolar II
disorder. No personality disorder was found.

During postpartum, the patient underwent a neurocognitive evaluation, the Brief
Assessment of Cognition in Schizophrenia (BACS), showing a deficit in executive
functions (frontal efficiency and motor proficiency), as shown in Table 9.1.

Moreover, brain magnetic resonance imaging (MRI) and fluorodeoxyglucose
positron emission tomography (FDG-PET) were performed in the postpartum. The
MRI resulted in normal ventricular system amplitude and peripheral liquor spaces
for the patient’s age, except for a minimal extension of the design of the cerebellar

Table 9.1 Neurocognitive
evaluation assessed by
BACS subtest

Test Normal score Score Comment

Language

Verbal fluency v.n. � 31.68 48,25 Normal

Memory

Verbal memory v.n. � 33.01 61 Normal

Motor proficiency

Token task v.n. � 68.77 57.50 Deficit

Symbol-coding task v.n. � 40.49 48,25 Normal

Frontal efficiency

Working memory v.n. � 14.93 24,25 Normal

Tower of London v.n. � 12.37 12 Deficit
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folia (Fig. 9.1). MRI studies have shown both volume and cortical thickness
reduction in gray matter in bipolar disorder, also in the cerebellum [24]. For more
information, see paragraph 3.2 (Neuroimaging and Neurocognitive Impairment).
The PET did not evidence any significant modification in the normal and symmetric
brain metabolism (Fig. 9.2). Moreover psychopathological rating scale have been
completed during treatment (Fig. 9.3).

Fig. 9.1 T1-weighted cross, coronal, and sagittal images, showing a normal amplitude of the
ventricular system and of the peripheral liquor spaces, except for a minimal extension of the design
of the cerebellar folia (red arrow)

Fig. 9.2 FDG-PET shows no significant alterations of the normal symmetric glucose metabolism
of the brain
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9.3 Literature Review

9.3.1 Biological Biomarkers

Recently, biomarkers for early perinatal depression detection have been investigated,
having for this condition, as for other psychiatric disorders, a genetic loading [25, 26].
Over and above others, BDNF [27, 28], oxytocin system [29, 30], and
proinflammatory immune system activation (IL-1, IL-6, and TNF-α) are involved
[31, 32]. Such biological alterations probably interfere with nutrient, oxygen, and
growth factor transfer to the fetus, thus compromising neurodevelopment [33, 34]. We
actually know that prolonged prenatal maternal stress, due to a psychiatric disorder,
may alter glucocorticoid feedback, creating a vulnerability to addictive and mood
disorders in offspring and contributing to alterations in fetal neurodevelopment [3, 35–
37].

9.3.2 Neuroimaging and Neurocognitive Impairment

Neuroimaging studies in bipolar patients have shown an enlargement of the third and
lateral ventricles and a reduction in orbital and medial prefrontal cortex gray matter
volumes, ventral striatum, and mesotemporal cortex (Severino [38]). Moreover,
MRI studies have shown both volume and cortical thickness reduction in gray matter
in bipolar disorder, also in the cerebellum [24]. The cerebellum is involved in
cognition and affect, beyond motor functioning, with a role in modulating cortical-
limbic interconnections: it receives motor and cognitive information through its
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connections with afferent (cortico-ponto-cerebellar) and efferent (cerebello-thalamo-
cortical) pathways and takes part in neural circuitries responsible for superior
cognitive functions, usually disrupted in bipolar patients [39]. We actually don’t
know if cerebellum alterations are due to bipolar disorder itself or to maternal
diseases during gestation altering mood regulation pathways and influencing normal
brain development, the so-called early neurodevelopmental model [40].

Some data suggest that even normal pregnancy is associated with structural
changes in the maternal brain. Using voxel-based morphometry (VBM), Kim et al.
[41] reported gray matter volume increases during postpartum period in the superior,
middle, and inferior prefrontal cortex, precentral and postcentral gyrus, superior and
inferior parietal lobe, insula, and thalamus. These volume changes concern areas
involved in maternal behavior and maternal-infant interactions. However, no imag-
ing studies to date have examined structural MRI differences between euthymic
peripartum women and those with peripartum mood disorders [42].

Neurodegeneration in mood disorders is the result of several factors, such as
inflammation; oxidative stress, increasing with repeated mood episodes; duration of
untreated illness; and aging [43–45]. Thus, bipolar patients often present a signifi-
cant cognitive impairment, during both the acute phase of illness and remission,
worsening with cumulative episodes. The main cognitive impairment generally
affects executive functions and verbal memory, due to prefrontal and medial tempo-
ral cortex impairment, respectively (Severino [38]).

Our patient showed normal ventricular system amplitude and peripheral liquor
spaces for age, except for a minimal extension of the design of the cerebellar folia,
probably due to atrophy. Her neurocognitive evaluation revealed a deficit in the
executive functions (frontal efficiency and motor proficiency; see Table 9.1), without
verbal memory impairment.

9.3.3 Treatment Strategies

9.3.3.1 Pregnancy
Ford et al. [46] recently observed that counseling by general practitioners and
referrals to specialists were common in the postnatal period, less in pregnancy,
with antidepressants as first line of treatment and various SSRIs considered safe
and well tolerated [46–49]. No substantial evidence supports the use of one SSRI
over another [50]; however, if the patient has a history of response to a particular
SSRI, it is reasonable to use that medication initially [51]. Moreover, the use of
antidepressants seems to be more favorable compared to exposing the mother and
child to untreated depressive illness [52]. An analysis conducted by Langan and
colleagues showed that with paroxetine and fluoxetine exposure during pregnancy,
there was a small increase in specific birth defects, while the use of sertraline,
citalopram, and escitalopram was not associated with severe birth defects [53]. Flu-
oxetine, with a long half-life and active parent compound and metabolite, is thus
associated with neonatal syndrome. Elevated infant fluoxetine levels at birth could
result in serotonergic toxicity, so, the high rates of neonatal syndrome (31%) with
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third trimester exposure, compared to 9% with early gestational exposure, may be
explained [54, 55]. Hendrick et al. determined the maternal and umbilical cord blood
antidepressant and metabolite concentrations in 38 mother/baby pairs. The lowest
ratios of cord to maternal serum concentrations were for the antidepressants sertra-
line and paroxetine; the highest ratios were for citalopram and fluoxetine. These data
suggest that some drugs produce less fetal exposure than others [56]. The recent
Council on Patient Safety in Women’s Health Care focused on the management of
perinatal depression and anxiety [4], with a treatment cascade model, suggesting
multiple opportunities to improve perinatal depression management [57].

The administration of drugs during pregnancy calls for special attention due to
possible effects on the fetus, since infants exposed to SRI during the third trimester
have a threefold increased risk for neonatal behavioral syndrome [58], which
consists in respiratory distress, feeding problems, jitteriness, altered muscle tone,
agitation, and irritability [54]. Whether the observed adverse fetal effects are related
to the mother’s medication or her underlying maternal illness remains difficult to
determine; weighing the risks of treatment against the risk of untreated depression
for both woman and child is warranted. In women in contact with UK psychiatric
services, suicides in the perinatal period were more likely to occur in those with a
depression diagnosis and no active treatment at the time of death. Assertive follow-
up and treatment of perinatal women in contact with psychiatric services are needed
to address suicide risk in this group [59]. Moreover, although causality has not been
established, SSRI use during pregnancy is associated with increased risk of persis-
tent pulmonary hypertension of the newborn, lower Apgar scores, attention-deficit/
hyperactivity disorder, and speech delay [53]. Guidelines recommend that pregnant
women exposed to any SSRI in early pregnancy be offered options for prenatal
diagnosis through ultrasound examinations and fetal echocardiography to detect the
presence of birth defects. Stopping or switching to other therapy in early pregnancy,
if appropriate for the individual, may also be considered on a case-by-case basis [60].

With regard to mood stabilizers, women with chronic bipolar illness should
continue treatment with lithium during pregnancy, in order to avoid relapses, or
starting again at the second or third trimester to prevent postpartum recurrences [61],
whereas valproate is banned during pregnancy [62]. Recent studies show promise for
second generation antipsychotics in the treatment of bipolar depression with mixed
features, due to their mood-stabilizing effects [8, 63]. Antidepressant monotherapy
should be avoided, as it may worsen manic symptoms [64]. Electroconvulsive
therapy (ECT) is an efficacious alternative choice for treatment-resistant cases or
patients requiring emergent treatment who may not tolerate pharmacological
therapy.

With regard to antipsychotics, placental transfer varies; typical antipsychotics
have been widely used for approximately 50 years, with minimal associated risks
during pregnancy. Generally, no increase in the rate of major anomalies or
neurodevelopmental problems has been reported with atypical antipsychotics [63].

For a complete and updated drugs used in pregnancy, see http://www.
farmaciegravidanza.gov.it.
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9.3.3.2 Breastfeeding
If the patient is breastfeeding, the relative transfer of a medication into breast milk
should be considered as the main parameter determining the degree of drug penetra-
tion into breast milk plasma protein binding: the higher the percentage of protein
binding, the less the drug is found in maternal milk. Moreover, drugs with a large
volume of distribution are poorly excreted into breast milk, while lipid-soluble drugs
readily diffuse across cell membranes by dissolving in the lipid bilayer, compared
with water-soluble drugs [61]. In a recent paper, Langan and collaborators observed
that fluvoxamine, paroxetine, and sertraline are preferred in breastfeeding women,
leading to the lowest serum medication levels in infants [53].

With regard to mood stabilizers, lithium during lactation is generally
contraindicated, because of the high variability of the transfer into breast milk;
lactation can be permitted through an individualized approach to breastfeeding in
women receiving lithium. Valproate is theoretically safe during lactation, due to
limited passage into breast milk.

From the available studies, treatment with most antipsychotics does not preclude
breastfeeding, as only minimal concentrations of the active components have been
found in breast milk. In particular, quetiapine and olanzapine are safe and should be
the first-line treatment options when an antipsychotic is indicated, with low infant
olanzapine plasma concentrations and low relative infant doses; generally, no
adverse events were reported in infants exposed to olanzapine [61].

For updated and complete data on breastfeeding in pregnancy, see https://toxnet.
nlm.nih.gov/newtoxnet/lactmed.htm.

9.3.3.3 Other Treatments
Recently, Dama et al. [65] outlined the importance of treating perinatal depression
by considering in a new onset episode medical comorbidities above all, performing a
full laboratory analysis to exclude, e.g., iron deficiency and thyroid dysfunction.
Nutritional medicine could in the future be an important strategy to improve
treatment effectiveness, women with perinatal depression having lower levels of
total n�3 PUFAs and docosahexaenoic acid and significantly increased n�6/n�3
ratios [66]. Bright light therapy (BLT) is a well-tested and safe treatment, effective in
both depression and circadian/sleep disorders [67]. If the depression is severe,
resistant, and with psychotic features and requires rapid treatment, when the risk
of complication is lower than the possible benefit, electroconvulsive therapy (ECT)
is an excellent option in the peripartum patient [68].

A 10-week Internet-delivered cognitive behavior therapy (ICBT) has been
reported to be effective in antenatal depression in a randomized controlled trial
[69]. A 9-week CBT in perinatal depression group showed a clinically significant
improvement in depressive symptoms [70]. The use of technology is common
among perinatal women, and apps aiming to disseminate prevention programs for
perinatal depression are under study [71–73].

In conclusion, women with psychiatric disorders, either already affected before
pregnancy or with a new psychiatric onset in this period, pose a great challenge for
treatment management [14]. Therefore, in several European countries (UK, France,

164 M. Serati and G. Carnevali

https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm
https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm


Holland), in the USA, and in Australia, mother-baby units are available to treat
severe psychiatric episodes, to hospitalize both mother and child [74].

Prevention plans from earliest and prodromal depression signs and symptoms
(medication prophylaxis, birth plan, and intervention strategies) are fundamental, in
order to take care of women and neonatal well-being from pregnancy, including
strategies for adequate sleep, maintenance of stable circadian rhythm, stress reduc-
tion, and familial support of maternal-newborn bonding [75].

Box 9.2 Treatment
– Second-generation antidepressants are considered to be relatively safe for

use during pregnancy. Citalopram, escitalopram, and sertraline do not
augment the risk for major malformations, while first trimester exposure
to paroxetine, particularly at doses up to 25 mg/day, has been associated
with a small increased risk of cardiac defects (see ToxMed for updated
info). With regard to breastfeeding, antidepressants are differently excreted
in breast milk [76, 77]; routine pediatric care is appropriate monitoring for
breastfed infants of women taking SSRI (see LactMed for updated info).

– Lithium prophylaxis immediately postpartum has been shown to decrease
relapse in high-risk women with bipolar disorder; however, it is not
recommended when breastfeeding, unlike valproic acid which is allowed
when breastfeeding and banned in pregnancy.

– No increase in congenital malformations with prenatal antipsychotic expo-
sure has been reported by the National Pregnancy Registry for
Antipsychotics [78]. Nevertheless, babies exposed to psychotropic drugs
during pregnancy have less optimal neonatal outcome than unexposed and
should be considered as a high-risk population [79].

Key Points

• Screen for perinatal depression during pregnancy and over the first year monitor-
ing postpartum patients carefully, to rule out subtle signs of emerging hypomania
and mixed symptoms, suggestive of bipolar disorder. Assertive follow-up and
treatment of women to address suicide/infanticide risk are needed.

• Women at high risk for perinatal depression: previous history of mood disorders,
history of postpartum depression, depressive symptoms in pregnancy, positive
psychiatric family history, and poor social/family support.

• SSRI is the gold standard for perinatal depression and anxiety treatment, being
considered safe and well tolerated: drug reduction before birth to minimize
neonatal behavioral syndrome at birth.

• If the patient is breastfeeding, breast milk transfer should be considered:
fluvoxamine, paroxetine, and sertraline lead to the lowest serum medication
levels in infants.
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• If depression is severe, resistant, and with psychotic features, it is recommended
to add antipsychotics/mood stabilizers or consider electroconvulsive therapy
(ECT) as an alternative treatment in the peripartum.

Self-Assessment Questionnaire

1. Which is the major assessment tool used to screen perinatal depression?
(A) HAM-A
(B) HAM-D
(C) EPDS
(D) MRS

2. Which biomarker could detect depressive states in pregnancy/postpartum?
(A) IL-6
(B) BDNF
(C) Oxytocin levels
(D) All of the above

3. Which drug has been reported to be unsafe during pregnancy?
(A) Lamotrigine
(B) Valproic acid
(C) Quetiapine
(D) Sertraline

4. Which factors have been reported to augment the risk for a severe perinatal
depression?
(A) Previous depressive episodes
(B) Inadequate social support
(C) Family psychiatric history
(D) All of the above

5. Drug penetration into breast milk increases with:
(A) Increasing plasma protein binding
(B) Increasing solubility in lipids
(C) Decreasing solubility in lipids
(D) Increasing volume of distribution
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Depression, Dementia,
and Pseudodementia 10
Sara Pozzoli, Vera De Carlo, and Domenico Madonna

Abstract
Depression and dementia represent frequent clinical presentations in the elderly
population. Both diseases are interlinked. Indeed, depression in the elderly may
reflect an increased risk for the later development of dementia. Worldwide, about
47 million people are affected by dementia, which represents about 10% of the
general population over 65 years of age. On the other hand, among elderly people,
the prevalence of depressive symptoms and major depressive disorder (MDD) is
15% and 1–3%, respectively. Female gender, alcohol and substance or drug
abuse, family history, and medical conditions are factors associated with depres-
sion in the elderly.

In the present chapter we specifically focus on discrimination between elderly
MDD and major neurocognitive disorder. Concerning this point, two steps have
to be performed: (1) observation of clinical response to antidepressants’ treat-
ment, taking into consideration a possible longer latency of antidepressants’
efficacy in elderly/lower response to antidepressants in older age, and (2) cross-
clinical assessments with neuropsychological evaluation, imaging, and laboratory
tests.

Considering the background of the present literature, we pointed out the case
of a woman, 72 years old, with a long history of MDD and a recent diagnosis of
mild cognitive impairment (MCI). She was referred to our outpatient clinic for a
relapsing depressive episode. In the present case presentation, we investigated the
differential diagnostic process, observing clinical course, using neuropsychologi-
cal evaluation, blood and urine laboratory exams, computed tomography, mag-
netic resonance imaging, positron emission tomography, cerebrospinal fluid
analysis, and electroencephalogram.
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10.1 Introduction

Depression and dementia are frequent in the elderly [1] and seem not to be
completely independent: many studies have shown how history of elderly depression
may increase risk for later development of dementia [2, 3]. Therefore assessing late-
life depression could be relevant in relation to possible onset of dementia [4].

Some epidemiological studies have shown that in about 15 years the elderly
population is expected to reach 20% of the general population [5], with an increase
of specific health problems, including depression and progressive cognitive deficits.

10.1.1 Epidemiology

Worldwide about 47 million people are affected by dementia, with nearly 9.9 million
new cases per year [6], which represent about 10% of the general population over
65 years of age [7]. Both incidence and prevalence increase with older age [8]. The
most frequent kind of dementia is Alzheimer’s disease (42%), followed by vascular
dementia (26%), mixed dementia (caused by both Alzheimer’s and vascular dis-
ease—12%), frontotemporal dementia (FTD—9%), Lewy body dementia (8%), and
Creutzfeldt-Jakob’s disease (3%) [9].

75% of people suffering from Alzheimer are affected by a sporadic form of
Alzheimer’s disease with a late onset, the remaining 25% by a familial one, which
is due to genetic factors and is characterized by earlier onset (around 55 years).
Vascular dementia characterizes elderly population with cardiovascular risk factors
such as hypertension, heart disease, hypercholesterolemia, and thrombosis [9].

Frontotemporal dementia has the earliest onset: it usually peaks at 58 years of age,
although large variability is possible, with cases where it arises in the second or in
the ninth decade of life [10, 11].

On the other hand, mood disorders are widespread: it has been estimated that 1/7
of the general population is affected over the whole lifetime [12]. Among elderly
people, the prevalence of depressive symptoms and major depressive disorder
(MDD) is 15% and 1–3%, respectively [13]. Female gender, alcohol and substance
or drug abuse, family history, and medical conditions are factors associated with
depression in the elderly. British and American studies reported a prevalence of a
depressive clinical presentation in 14.7% to 20% of elderly people, whereas in the
Canadian community, depressive symptoms are prevalent in 10% to 15% of the
elderly population [14]; finally, European epidemiological data shows that, in
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subjects aged 65 years, prevalence of depressive diagnoses ranges from 9% to 24%,
with a mean value of 12% [15].

10.1.2 Diagnosis of Dementia

Global clinical examination is essential to recognize whether patients’ symptoms
and signs could be ascribed to a degenerative cognitive impairment and, more
precisely, to dementia. A wide range of diagnostic tools, i.e., psychiatric, neurologic,
and medical assessments, as well as blood and cerebrospinal fluid (CSF) and
imaging studies, should be performed [16, 17]. Detailed anamnestic interview
should be performed as a first approach to investigate psychiatric and/or neurological
history, previous/ongoing medical conditions, and pharmacological history. The
help of the patient’s relatives or caregivers could be useful for clinicians [18]. Anam-
nestic results should be compatible with the diagnostic criteria of the Diagnostic and
Statistical Manual of Mental Disorders, fifth version (DSM-5) [19], where the term
“dementia,” previously reported in the DSM-IV [20], has been redefined as “major
neurocognitive disorder.” To make a diagnosis, a significant cognitive decline from a
previous level of performance should be investigated. Moreover, assessment of one
or more cognitive domains (memory, language, executive functions, complex atten-
tion, perceptual-motor abilities, and social cognition) should be performed. Further-
more, cognitive deficits should interfere with one’s independence in daily activities,
and assistance should be required with complex instrumental daily living activities,
such as paying bills or managing medications. Cognitive deficits should not occur
exclusively in the context of a delirium and cannot be better explained by another
mental disorder (e.g., MDD, schizophrenia).

After an accurate clinical assessment, impairment in cognitive performance has to
be documented by standardized global functioning rating scale and neuropsycho-
logical testing, for example, IADL (instrumental activities of daily living) [21, 22],
which investigates eight daily life activities. Other tests, such as Mini-Mental State
Examination (MMSE) [23, 24] or the Mental Deterioration Battery (MDB) [25], can
measure global cognitive performance and can be used as screening tests. Further-
more, blood and urine exams should be performed as soon as possible, both in
hospitalized and in outpatients, to determine whether hydro-electrolyte alterations,
thyroid dysfunction, or any infections have occurred. These medical conditions can
be responsible for a delirium, which is characterized by confusion, loss of orienta-
tion, and memory impairment. In addition, plasma levels of daily medications should
be monitored, because many psychiatric and nonpsychiatric drugs may cause hydro-
electrolyte alterations or imitate symptoms or signs of the dementia spectrum when
plasma levels are over the standard range [20].

Neuroimaging exams should be also taken into consideration. In particular, as a
first step, a computed tomography (CT) is useful to exclude acute neurological
conditions, such as stroke and intracranial hemorrhage. After that, magnetic reso-
nance imaging (MRI) could show possible vascular neurodegeneration. Also posi-
tron emission tomography (PET), in addition to the previously listed imaging exams,

10 Depression, Dementia, and Pseudodementia 173



may help clinicians in the diagnostic processes of dementia [26]. The cerebrospinal
fluid (CSF) examination can confirm the clinical and/or imaging suspect of demen-
tia, and it could point to different forms of dementia [27, 28]. Lastly, the electroen-
cephalogram (EEG) is considered a diagnostic completion exam which is able to
exclude epileptic syndromes in elderly patients and can help to discriminate between
healthy elderly subjects, Alzheimer’s disease, and vascular dementia [29].

Box 10.1 Diagnosis of Dementia

• The presence of a significant cognitive decline from a previous level of
performance.

• The domains concerned are complex attention, executive function, learning
and memory, language, and social cognition.

• All this must be documented by standardized neuropsychological tests
(IADL, MMSE, MDB).

• Cognitive deficits interfere with autonomy in daily activities.
• Patients must not be tested in the context of a delirium or other mental

disturbance, in order to be able to provide a primary diagnosis.
• To differentiate the etiologic subtypes, additional diagnostic markers, in

particular neuroimaging studies such as magnetic resonance imaging or
positron emission tomography, may come into play.

10.1.3 Differential Diagnosis of Depression and Dementia

Geriatric pathologies are often characterized by an acute change in mental status, a
clinical condition called delirium, which could be due to thyroid dysfunction, B12
vitamin deficiency, hydro-electrolyte alterations, and epileptic or vascular syndrome.
This represents a possible confusing condition; nevertheless, differently from
dementia, whose course is more progressive, delirium is characterized by an acute
and reversible change in mental status, and this relevant feature allows the differen-
tial diagnosis.

However, discriminating between elderly major depression and major
neurocognitive disorder is not easy. Concerning this point, it might be useful to
perform the following steps [19]:

• Observation of clinical response to antidepressant treatment, taking into consid-
eration a possible longer latency of antidepressant efficacy in elderly/lower
response to antidepressants in older age [30]

• Cross-clinical assessments with imaging and laboratory tests
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Box 10.2 Differential Diagnosis Between Depression and Dementia

Depression
• Onset can be accurately datable
• Symptoms, often, are acute and progress
quickly
• Frequently there is a positive psychiatric
history
• Patients express strong discomfort and
complain of the loss of cognitive efficiency,
highlighting mistakes and engaging in little
simple tasks
• Affectivity is altered; there is loss of social-
relational abilities
• Cognitive disorders do not worsen overnight
•Attention and concentration remain preserved
• Subjects often answer “I don’t know” to
questions asked
• Memory loss for both recent and past events
• Sleep disorders
• Frequent vegetative symptoms
• High risk of suicide

Dementia
• Onset cannot be precisely dated
• Onset is sneaky with subtle symptoms
• Symptom progression is very slow
• Typically negative psychiatric history
• Patients complain little about
cognitive disorders but tend to hide
their shortfalls
• Affectivity is evanescent with
emotional disinhibition
• Social skills are conserved normally
• Frequently, symptoms worsen late in
the afternoon or early evening
• Compromised memory and attention
• The answers are often imprecise
• In orientation tests, patients confuse
familiar and unknown things
• Severe memory loss for recent events
(anterograde memory)
• Fatigue without drowsiness but with
restlessness or stiffness or cramps
• Absence of vegetative symptoms
• Lower risk of suicide

10.2 Case Presentation

10.2.1 Clinical History and Presentation

Ms. S.C., 72 years old, was referred to our outpatient clinic for a relapsing depressive
episode. She had a long history of major depressive disorder (MDD) and a family
history of depression (mother). She was treated for hypertension, but did not have
other diseases.

The patient has been known to the psychiatric services since 1973, when, aged
28, she was admitted to the psychiatric ward for the first time. On that occasion she
presented symptoms of a major depressive episode (MDE) and was treated with
non-referred antidepressants. The treatment resulted in full recovery and she did not
receive neither maintenance treatment nor psychotherapy. After this episode, she
described a few years of well-being. She relapsed three times from 1999 to 2007,
each one following a stressful life event (e.g., divorce, economic collapse, second
marriage). Every time, she fully recovered and interrupted the pharmacological
treatment. The episodes were always treated in outpatient services and never became
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so severe as to require admission to the psychiatric ward. From 2000 to 2007 the
patient had a weekly session of cognitive psychotherapy.

In 2007, aged 62 years, her second husband died. After the mourning, depressive
symptoms progressively worsened, and the patient contacted our psychiatric day
hospital. During this episode, she referred slight memory loss. After a year and a
half, neuropsychological tests resulted in range. Her mood worsened and she
underwent two further hospitalizations in 2009 and 2010.

From 2010 to the present, the patient has been treated with several medicaments
(antidepressants in association with atypical antipsychotics or mood stabilizers) and
with psychological therapy. Mood deflection, hypersomnia, apathy, ablution, lack of
initiative, and memory deficits remained rather constant.

Timeline of depression is reported in Fig. 10.1.
In January 2017, at the time of our first evaluation, the patient presented mood

deflection, emotional liability, apathy, anhedonia, memory deficits, and reduction of
daily functioning.

The patient had already been at our unit a few times in the previous 2 years.
However, the day she came to our building, she got lost and went to the dentist’s next
door, believing that she was sent there to treat some teeth problems. She had a paper
with the address, but was unable to reach the right place. She appeared confused and
not oriented, so the dentist called our service to understand what was going on. She
was then led to our service by a nurse and started to cry. She reported to have lost her
keys several times in the last few months and to forget very simple daily tasks. She
could not exactly refer her daily pharmacotherapy. She took 75 mg of clomipramine
every day, in addition to random antidepressants. She reported that she helped
herself to remember her daily medications by some notes she kept in the kitchen.
Hamilton Depression (HAM-D) Rating Scale showed a mild-moderate depression
(score ¼ 18), with prevalent deficits of mood deflection and anhedonic and anxious
sphere.

In day hospital she was treated with 50 mg of intravenous trazodone daily and
10 mg of vortioxetine daily. Her depressive symptoms partially decreased within
8 weeks and her HAM-D became 10. However, the patient remained sad, persistent
in her speech, amnesic, and unable to cope with her daily activities. She seemed to
have a global cognitive deficit.

10.2.2 Neuropsychological History and Previous Neuroimaging
Results

The onset of the first symptoms of memory loss is 2007. The result of the neuropsy-
chological evaluation was a “minimum cognitive deficit in amnesic-attentive
capacities that appears to be consequent to an affective disorder rather than a primary
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sign of neuro-progressive disease.” A second evaluation performed in 2008 did not
show cognitive deficits.

From 2009 to 2011, annual neuropsychological assessments revealed slight
fluctuating deficits, defined as “minimal cognitive deficits consequent to anxiety
and depression.”

In 2012, the patient was diagnosed with minimal cognitive impairment (MCI),
and the diagnosis was confirmed in the following 2 years.

The last neuropsychological evaluation was performed in 2014 and showed mild
diffused cognitive deficits, with a worsening in speech tasks. Results have been
ascribed to the patient’s depressive disease.

Timeline of neuropsychological evaluation is shown in Fig. 10.2.

Neuropsychological tests have shown over time a decrease in tests that relate
to selective attention, visual-spatial search capability, and memory. In this
chart, we have reported the most important deficitary tests

In association with neuropsychological evaluations, the patient underwent several
neuroimaging scans from 2007 to 2017.

In 2007 the brain RMN showed an expansion of the convexity liquor spaces, as
well as micro-involutive lesions of the periventricular white matter (WM).

Another brain RMN carried out in 2014 confirmed the same result. In 2009 the
brain SPECT resulted overall normal. In 2011 the brain RMN showed subcortical
and periventricular WM point intensities, especially in the bilateral frontal lobes.

In February 2017 the patient underwent neuropsychological tests again, which
showed “a multifocal cognitive decay.” This condition was again considered sec-
ondary to a depressive disorder. However, the neuropsychological performance
seemed to be more severe and spread to several other cognitive domains, so we

1973

Marital problems Divorce Marriage Husband death Solitude

1999 2000 2004 2007 20092010 2013 2017

Fig. 10.1 Depression timeline
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decided to perform a magnetic resonance imaging (MRI), a positron emission
tomography (PET), and a liquor examination. Results and pictures are reported in
images (Panel a and Panel b, Fig. 10.3).

10.2.3 Conclusions

In conclusion, the patient was diagnosed with “a moderate cognitive deficit of
probable primary degenerative nature, such as Alzheimer’s disease.” Moreover,
the neurologist suggested to introduce 5 mg of donepezil daily and to repeat
neuropsychological tests after 6 months.

This case describes the situation of a well-known patient with MDD who
presents, at some point of her life, different clinical features in her depression.
Until 2007 depressive episodes were characterized by mood deflection, apathy,
and anhedonia, but she responded to the antidepressant treatment, reaching full
recovery. The patient also experienced several years of well-being, without any
pharmacological treatment. In 2007, however, she experienced the onset of her
memory deficits, which, at the beginning, seemed to be ascribed to memory domain
and connected to mood deflection (depressive “pseudodementia”). These deficits,
however, did never remit and worsened over time. At this point, the
neuropsychologist supposed a cognitive deficit independent from depression
(MCI) (Fig. 10.4).

Fig. 10.2 Neuropsychological test results
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Fig. 10.3 (Panel a) T1-weighted sagittal image shows a moderate enlargement of the
sovratentorial cortical liquoral spaces. (Panel b) T1-weighted sagittal image shows white matter
hyperintensities, probably on vascular bases most expressed in the periventricular white matter.
(Panel c) FDG-PET shows areas of modest reduction of the fixation of the analogue of radiolabeled
glucose at the mesial regions of the temporal lobes of both sides, predominantly in the left one
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In the following years, the patient became amnesic and also unable to cope with
her daily activities. She experienced partial disorientation, and she easily lost objects
such as keys or forgot to take her medications correctly.

The doubt that the patient showed features of the onset of a degenerative disorder
(e.g., Alzheimer’s disease) was investigated, and the diagnosis of Alzheimer’s
dementia was made.

10.3 Literature Review

The described case focuses on the overlap between depression and major
neurocognitive disorder in the elderly population. Recent studies tried to determine
the relationship between these two diagnoses and comorbidity [31]. Evidence
generated different hypotheses. For example, Butters et al. found that depression
severity could impact on the threshold of the dementia onset [32], whereas other
authors considered dementia/cognitive impairment as features of depression [33] or
elderly depression as a prodromal phase of dementia [34]. On the other hand,
depression could be a reactive mood disorder due to cognitive decay [35], or the
two disorders could share the same risk factors and consequently present common
aspects [36–38]. This could justify the increased prevalence of both disorders in the
elderly population and their frequent comorbidity. Other potential links between
late-onset depression and dementia may be common vascular factors [39–41],
because depression has been associated with vascular risk factors and with

Fig. 10.4 Liquor examination shows an increase in the abovementioned proteins
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cerebrovascular lesions on neuroimaging [1, 42]. Nevertheless, the same vascular
lesions are observed in MRI/TC images of patients affected by mild cognitive
impairment.

The term “pseudodementia” was coined for the first time by Kiloh in 1961 [43] to
describe cases in which depressed patients closely mimed aspects typical of the
dementia spectrum. It underlines the overlap between elderly depression and demen-
tia. Dementia and “pseudodementia” share cognitive deficits (e.g., memory, lan-
guage, speech, executive functions), particularly during the acute phase or after
depression, when patients respond to treatment but not fully remit.

Even though performances in neuropsychological tests of depressed patients
show some specific characteristics (e.g., long reaction time, deficits spread in
different domains with variable severity, time fluctuation of performance), they
tend to underestimate their cognitive functioning; it is due to a lack of self-esteem.
On the other hand, patients with dementia have no insight of bad performances; they
tend to worsen in the same domains, to answer fast and spontaneously; and they
overestimate their memory and cognitive functioning. Awareness of memory deficits
also seems to be useful to distinguish between depression and mild cognitive
impairment (MCI) [44].

However, the main difference is the reversible nature of depressive
pseudodementia (the so-called “pseudo” component), whereas the cognitive pattern
in dementia tends to become increasingly worse during the following months and
years.

In any case, to date, pseudodementia has no diagnostic value and remains a
descriptive denomination to describe cognitive deficits observed in psychiatric
disorders, in particular in depressive disorders [45].

MCI is characterized by the presence of cognitive concerns, objective evidence of
impairment in one or more cognitive domains, preservation of independence in
functional abilities, and no dementia [46]. Substantially, the construct of MCI has
been considered as a transitional step between normal aging and dementia, for which
early preventive interventions may be possible [47]. Over time, this concept has been
widely revised; in fact MCI was introduced for the first time in 1988 by Reisberg and
colleagues, and it corresponded to stage 3 of the Global Deterioration Scale (GDS),
an evaluation scale which rates the dementia state [48]. Then, also the Clinical
Dementia Rating (CDR) scale became an instrument to quantify and to describe
both mild impairment and very early dementia. However, it has been realized that
none of the two rating scales alone could adequately characterize the subtle
differences between MCI and the early stage of dementia; indeed, in a study
conducted by Brodaty et al. subjects affected by MCI (as currently defined) could
be classified as GDS stages 2–3 and as showing a CDR of 0–0.5 [49].

Regarding the diagnostic criteria of MCI, they have been revised in a conference
of international experts on MCI [50, 51]. In fact patients with MCI have been
observed to be more memory impaired than the cognitively normal subjects, but to
present a lower memory impairment than subjects with dementia. However, other
(non-memory) cognitive performances only showed minimal alterations in MCI
spectrum [52].
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In any case, keeping in mind that MCI and dementia are different diagnostic
entities, it has been observed that only 16.5% of patients affected by MCI develop
dementia in about 12 months [52]. The remaining 83.5% do not progress to a
dementia status; so we should consider MCI and dementia as two different
diagnoses, in a possible context of continuum, where MCI may imply a further
development to dementia or it might imply stability or, unfortunately less com-
monly, improvement in their clinical symptoms. Consequent relevant clinical impli-
cation consists of the possibility of intervention only in the MCI phase in those
patients, who are destined to a progressive cognitive decline, with the medical aim of
decelerating or arresting further development.

Furthermore, many studies investigated this topic and showed that depression
significantly increases the risk for dementia and for prodromal phase of MCI [46, 48,
53]. Consequently, given this correlation, it may be important to understand whether
antidepressant treatment alone or combined with other regimens could positively
impact on cognition [54]. Finally, a close monitoring of elderly depression may be a
possible therapeutic tool for preventing or decelerating the development of
dementia.

Regarding the clinical-diagnostic gray area of pseudodementia, many years ago
Kaszniak [55] provided an important summary, which clarifies the difficult differen-
tiation between reversible cognitive deficits due to depression and dementia:

• Early signs of a pervasive developmental disorder can easily be confused with
cognitive alterations due to old age.

• Cognitive impairment represents a frequent sign of depressive clinical spectrum.
It can be severe enough to play a confusing role in the differential diagnosis
between dementia and depression.

• Signs of neurologic diseases, associated with progressive decline (i.e.,
Alzheimer’s or Parkinson’s disease), show many clinical aspects, which overlap
with depression.

• Dementia and depression can be in comorbidity.

Thus, we are not able to exactly address the mechanisms linking depression and
dementia, but all previous evidence supports the hypothesis that elderly depression
often accompanies cognitive impairment. An interesting study showed how late-life
depression quite often co-occurs with cognitive decline, but does not precede it [56].

Regarding the diagnostic pathway, according to recent literature, we underlined
the importance of instrumental diagnostic tests, such as CSF laboratory analysis
[27], imaging [26], or EEG [29]. In fact, since many clinical aspects could overlap,
these second-/third-line procedures could provide objective data, which could help
the diagnostic process. Thus imaging, CFS analysis and EEG are useful not only to
exclude other pathological presentations but also to recognize the diagnosis of
dementia, depression, or both.

Opinions about antidepressant pharmacotherapy in elderly people are not univo-
cal. Antidepressants (ADs) have been found to be protective against dementia
[57]. Moreover, AD therapy decreases the risk of developing depressive episodes
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associated with cognitive impairment. This pattern was found for both older and last
generations’ ADs [57]. This concept has been further supported in a study with
paroxetine, in which interaction between paroxetine and mitochondrial proteins
could play a neuroprotective role [58]. Also fluoxetine has shown to promote both
the proliferation and neuronal differentiation of neural stem cells and to have
protective effects against various neurodegenerative diseases [59]. Conversely,
some authors showed how antidepressant drugs were associated with an increased
risk of developing cognitive impairment [60]. Elsewhere, no significant differences
between AD treatment and posttrial cognitive functioning suggested cognitive
impairment resistance to ADs [61].

New therapeutic strategies for dementia have been widely investigated: they are
based on several blood peripheral markers in patients who have cognitive deficits,
which could play a causal role. For example, circadian rhythm alterations, immune
dysfunction, and/or oxidative stress, which are key pathologic processes involved in
depressive cognitive dysfunction and neurodegeneration, could be potential targets
for novel treatments [12]. Moreover, interventions on the monoaminergic system
(protagonist of the oxidative stress mechanism) could prevent neurodegeneration.
Obviously, these are only initial steps for a new treatment, but further research is
required to better understand how the cited pathways could impact on the physiopa-
thology of a depressive cognitive impairment/neurodegenerative cognitive decline.

Key Points

• Numerous epidemiological studies demonstrate how, in the next few years,
ageing population will reach a higher percentage (approximately 20%). This
will result in an increase of incidence and prevalence of progressive cognitive
deficits and geriatric depression.

• With the new DSM-5, the term “dementia”was replaced by the concept of “major
neurocognitive disorder.” The term dementia is still used, especially to classify
the various subtypes (i.e., dementia with Lewy bodies).

• Differential diagnosis is crucial with other disorders, which impair mental status
(i.e., delirium). Delirium symptoms could mirror those of dementia—often caus-
ing misdiagnosis, such as in the case of confusion, loss of orientation, and
memory impairment. However, many organic conditions typical of the elderly
(hydro-electrolyte alterations, thyroid dysfunction, or any infections) can simu-
late cognitive degeneration.

• In the differential diagnosis of the geriatric population, it is essential to monitor
blood tests and assumption of psychiatric and nonpsychiatric drugs. It is also
important to perform a computed tomography or a magnetic resonance imaging,
an electroencephalogram, and other second-level tests such as positron emission
tomography and cerebrospinal fluid analysis.

• Neurocognitive tests and history of symptoms progression can be useful to make
a differential diagnosis between dementia and cognitive deficits secondary to
depression.

• Dementia and depression can easily overlap and appear in comorbidity.
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• An element that differentiates depression from dementia is the rapid onset of
cognitive declines, associated with depressed mood. The depressed subject
appears aware of his cognitive symptoms and their severity. On the other side,
Alzheimer’s dementia progresses slowly, and the patient is unaware of the
severity of his deficits.

Self-Assessment Questionnaire

1. What is the most common type of dementia that shows an early onset, compared
to the others?
(A) Alzheimer’s disease
(B) Dementia with Lewy body
(C) Frontotemporal dementia
(D) Parkinson’s disease

2. Who has been coined for the first ever term “pseudodementia”?
(A) Kraepelin, 1880
(B) Kohl, 1961
(C) Babinski, 1900
(D) Perusini, 1930

3. What is the main difference between dementia and pseudodementia?
(A) The reversibility of pseudodementia after treatment.
(B) The reversibility of memory deficits in dementia patients.
(C) Mood disorders are more often associated with dementia than

pseudodementia.
(D) Antidepressants don’t have any effect in pseudodementia patients, compared

to dementia.
4. What, among these, is the cause that most frequently can simulate a delirium in

the geriatric population?
(A) Celiac disease
(B) Thyroid dysfunction
(C) Iron deficiency
(D) Cardiac alterations
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Catatonia and Cotard’s Syndrome 11
Andrea Botturi, Lucio Oldani, and Francesca Bottinelli

Abstract
Catatonia is a complex neuropsychiatric syndrome characterized by motor signs,
disturbances of volition, inability to suppress complex motor activities,
stereotypies, and autonomic instability. It has been reported to occur in more
than 10% among hospitalized acute psychiatric patients. In DSM-5, catatonia
syndrome is defined as a specifier to major mood, psychotic disorders, and
general medical conditions.

Cotard’s syndrome is a particular cluster of psychotic symptoms characterized
by nihilistic delusions. It has been described among depressive psychotic
disorders and in bipolar depression. Even though the concurrent presence of
these two psychopathological conditions is rare, they can be associated with
medical internal complications as dehydration, pneumonia, and thromboembolic
disease, due to the lack of movements (immobilization). These syndromes are
complex and difficult to treat, needing multiple psychopharmacological choices
(antidepressants, mood stabilizers, antipsychotics).

Here we describe the case of a young woman with bipolar disorder, who
presented catatonia and Cotard’s syndrome during a depressive psychotic epi-
sode; she required hospitalization because of the severity of symptoms. The
recovery from the acute phase was obtained only after several months of treat-
ment and rehabilitation.
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11.1 Introduction

Psychosis, generally defined as the occurrence of hallucinations or delusions, is a
common feature across numerous psychiatric disorders [1].

Major depressive episodes with psychotic features are more common in bipolar
disorder (BD) than in major depressive disorder (MDD), and a recent study has
reported that depressed bipolar patients with psychotic features have worse illness
outcomes, lower rates of recovery, and shorter time to first recurrence, including
first-episode patients [2, 3].

Most studies of psychotic symptoms in BD focus on psychotic mania, because
psychotic symptoms are more common in manic episodes [4, 5]. However, psycho-
sis is also frequent in bipolar depressive episodes [6].

The prevalence of psychosis in bipolar depression could be as high as 66% in
historical descriptions [7, 8]. More recent studies report lower but still significant
prevalence: 10.4% for a current episode [9] and 10–28% for lifetime bipolar
depressive episodes.

Moreover, major depressive episodes with psychosis are more frequent and more
recurrent in BD than in unipolar depression [10, 11].

About 75% of patients with an acute manic episode may present psychotic
symptoms [12].

DSM-5 includes specifiers to describe the nature of a person’s mood disorder
[13]. Two syndromes can be distinguished among depressive psychotic disorders but
can also characterize bipolar depression: catatonia with neuropsychiatric facets and
Cotard’s (a particular cluster of psychotic symptoms characterized by nihilistic
delusions).

These are complex disorders and may be complex to treat, also due to their need
of psychopharmacological polytherapy. In catatonia the rate of response to benzo-
diazepine is 70–90%, but, when they are ineffective, second-generation anti-
psychotics as well as GABAergic drugs can be employed [14].

Psychotic symptoms in Cotard’s syndrome (CS) require mood-stabilizing
treatments and (one or more) antipsychotic drugs. Both syndromes can also have
medical internal complications (thrombosis, pneumonia) due to bedridden status as a
result of psychotic delusional depression.

The contemporary presence of catatonia and CS is rare [15].
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11.2 Case Report

Y.X. is a 26-year-old girl, who moved to Italy in 2013. She was born in China, where
her parents are currently living. In a short amount of time after she moved to Italy,
she found a job in a fashion company, work that she kept up until hospitalization.
Even though she has been living in Italy for 3 years, she cannot speak Italian fluently,
so it was hard to collect anamnestic information; all the details were gathered with
the help of her parents, her boyfriend, and some friends of hers.

Psychopathological onset dates back to 2009, with a manic episode which lasted
about 1 month and subsequently shifted to a depressive picture. Because of this
symptomatology, she was treated in China with quetiapine and lamotrigine (dosages
were not provided), in addition to six electroconvulsive therapy (ECT) sessions
implemented during a 4-month hospitalization period.

Without medical advice, she stopped her psychopharmacological treatment in
2016, which facilitated the appearance of a new psychotic episode. This last manic
period did not undergo any medical assessment or therapy because of its rapidity
(it lasted only a few days).

In April 2017 she was taken to the emergency room (ER) of our hospital by
ambulance, called by two friends of hers. They were worried about her health status,
because in the last 3 days, she neither had gone to work nor answered the phone.
When visited at home by such friends, she was found motionless on her sofa,
probably after some hours of sleep deprivation (as subsequently referred by her
friends and colleagues).

The psychiatric examination in ER described Y.X. as generally uncooperative,
negative, confused, and not oriented in time and space. She showed poor eye contact,
with blank and blunted facial expression. She did not answer to any question and
repeated, with flat voice, lacking intonations, or modulation: “I don’t remember—I
don’t know.” Her mood seemed unstable, alternating tears and laughter with no
apparent reason.

General physical examination resulted within the range of normality:

– Blood pressure was 115/70, regular pulse at 110 beats per minute.
– Cardiovascular and respiratory examinations were normal.
– No abdominal guarding or rigidity.
– Head TC scan: unremarkable.
– Central nervous system examination: no focal signs, except for motor slowing

retardation and immobility.
– EEG: no seizures or cerebral dysfunction.
– No signs of drugs when her urine was screened for substance of abuse (testing

alcohol, opioids, and cannabinoids).

The patient was therefore admitted to the psychiatric ward with a provisional
diagnosis of psychotic picture.

During hospitalization a clinical screening was assessed, based on the adminis-
tration of the Structured Clinical Interview for DSM-IV (SCID-I and SCID-II) [16]
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and psychometric scales, such as Brief Psychiatric Rating Scale (BPRS) [17],
Hamilton Depression Rating Scale (HAM-D) [18], Montgomery-Asberg Depression
Rating Scale (MADRS) [19], and Young Mania Rating Scale (YMRS) [20]
(Fig. 11.1).

The SCID-I returned a diagnosis of bipolar disorder type I, current depressive
episode with catatonic features.

During the following days, the psychotic symptoms emerged clearly, especially
as ideas of guilt and ruin and delusions with persecutory features. In addition, she
referred auditory hallucinations concerning negative voices and noises which the
patient could not specifically describe, expressing a severe degree of anguish. She
showed delusional somatic ideas that appeared as inability to walk or to eat. She
looked perplexed and afraid of her body movements; in fact she could not move her
limbs, and she spent a lot of time looking at her legs.

Her mood was mostly depressed with anhedonia. In the inpatient unit of our
hospital, she used to spend most of the time on her own, in her room, laying on her
bed, but was sporadically seen walking around for her physiological needs (eating,
using the toilet).

Y. X. was treated with haloperidol 5 mg and delorazepam 4 mg per day IM for
1 week, with slight improvement of the catatonic state; indeed she started answering
questions with mild and little head movements; nonetheless she still spent most of
her time in bed, presented poor physical activity and gesture, and showed avolition
and insomnia (Fig. 11.2). For these reasons, the pharmacological treatment was
switched to aripiprazole 5 mg per day IM, quetiapine 200 mg RP, and lamotrigine
25 mg (Fig. 11.3).

During hospitalization, a magnetic resonance imaging (MRI) was performed; it
did not show any pathological findings. An 18F-fluorodeoxyglucose positron emis-
sion tomography (PET) showed a bilateral relative increasing in the fixation of
18F-fluorodeoxyglucose both on the frontal cortex and cingulate gyrus, as well as
hypofixation on the mesial portion of the cortex of both temporal lobes (Fig. 11.4).
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Fig. 11.1 Psychometric evaluation grouped by treatment weeks
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After 42 days of hospitalization, catatonic features regressed. In fact she was able
to talk, to walk through the corridor, and to take a shower by her own. Y. X. was still
experiencing a depressed mood, showing static facial gestures, a slow way of
speaking and anguish. However, formal thought disorder, characterized by auditory
hallucinations, was not present. She was finally transferred to a rehabilitation center,
with the aim of stabilizing the psychopharmacological treatment in a safe
environment.

Before discharge, some clinical scales were assessed one more time.
The progress of results through hospitalization are shown in Table 11.1.
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Fig. 11.3 Time course visual representation of pharmacological treatments
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11.3 Catatonia

11.3.1 Epidemiology and Clinical Presentation

Catatonia is a complex neuropsychiatric syndrome that has been reported to occur in
more than 10% of patients with acute psychiatric illnesses (hospital admitted)
[21, 22].

In the main epidemiological studies, the prevalence of catatonia in psychiatric
patients varies from 7% to 31%. It appears to be more frequent in hospitalized

Fig. 11.4 Metabolic study of the patient’s brain

Table 11.1 Psychometric tests scores at baseline (T0) and ever 7 days; from hospitalization to
discharge

(T0) (T1) (T2) (T3) (T4) (T5)

BPRS 52 42 37 35 40 32

HAM-D 27 20 17 15 13 12

MADRS 31 24 20 20 18 17

YMRS 8 / / / / /
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patients, and it can be present both in adults and adolescents, as well as infants: in the
USA, each year, 90,000 individuals are hospitalized for catatonia [23].

It was named as “catatonia” for the first time by Karl Kahlbaum in the 1870s, and
he described it as “tension and insanity”; (katatonia) [24]. Other authors described it
with a large number of different motor signs and even vegetative instability; in
particular it has been associated with up to 40 different signs and symptoms.

These signs may be summarized in four groups: pure motor signs (e.g., posturing,
rigor, immobility), disturbances of volition (e.g., ambitendency, negativism, auto-
matic obedience), inability to suppress complex motor activities (e.g., stereotypies,
rituals, echophenomena), and autonomic instability (e.g., tachycardia,
hyperthermia).

Symptoms usually wax and wane within 1 h.
Some catatonia patients experience a complete remission within 24 h. But there

could be acute and chronic forms of catatonia that share the same symptoms.
Finally, catatonic syndrome may become malignant with increased mortality,

particularly when autonomic instability is included.
Two subtypes have been described. Catatonia of the retarded type is associated

with signs reflecting a paucity of movement, including immobility, staring, mutism,
rigidity, withdrawal, and refusal to eat, along with more bizarre features such as
posturing, grimacing, negativism, waxy flexibility, echolalia or echopraxia, stereo-
typy, verbigeration, and automatic obedience. Excited catatonia, on the other hand,
is characterized by severe psychomotor agitation, potentially leading to life-
threatening complications such as hyperthermia, altered consciousness, and auto-
nomic dysfunction [22, 25].

In the 1970s, when multiple reports indicated that catatonia is more closely
associated with affective disorders than schizophrenia, it was finally separated
(Box 11.1).

In DSM-5, catatonia syndrome is defined on the basis of 3 or more than 12 (Box
11.1) symptoms and may be diagnosed as a specifier to major mood disorders,
psychotic disorders, general medical conditions, and catatonia not otherwise
specified. This allows diagnosing the syndrome in a large variety of psychiatric
disorders [13] (Box 11.2).

In two surveys including several patients with psychiatric catatonia syndrome,
30% had diagnosis of mood disorder (17–47% in mania and 0–20% with a depres-
sive episode) and 43% of schizophrenia [26, 27].

Between patients with a unipolar disorder, 20% of patients meet the criteria for
catatonia [28].
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Box 11.1 Catatonia Criteria in DSM-5 [13]
Three or more of the following:

1. Catalepsy (i.e., passive induction of a posture held against gravity)
2. Waxy flexibility (i.e., slight and even resistance to positioning by

examiner)
3. Stupor (no psychomotor activity; not actively relating to environment)
4. Agitation, not induced by external stimuli
5. Mutism (i.e., no or very little verbal response)
6. Negativism (i.e., opposing or not responding to instructions or external

stimuli)
7. Posturing (i.e., spontaneous and active maintenance of a posture against

gravity)
8. Mannerisms (i.e., odd caricature of normal actions)
9. Stereotypies (i.e., repetitive, abnormally frequent, non-goal-directed

movements)
10. Grimacing
11. Echolalia (i.e., mimicking another’s speech)
12. Echopraxia (i.e., mimicking another’s movements)

Patients with psychiatric catatonia often present with an association of catatonic
symptoms and signs, usually more than five; the most frequent symptoms are
mutacism (68% of cases) and negativism or psychomotor arrest (62% of cases) [29].

Box 11.2 Catatonia Diagnosis in DSM-5 [13]

1. Catatonic disorder due to a general medical condition
2. Catatonia specifier for

(a) Schizophrenia
(b) Schizoaffective disorder
(c) Schizophreniform disorder
(d) Brief psychotic disorder
(e) Substance-induced psychotic disorder

3. Catatonia specifier for affective disorders
(a) Major depressive disorder
(b) Bipolar I disorder
(c) Bipolar II disorder

4. Catatonic disorder NOS

11.3.2 Clinical Assessment: Differential Diagnosis

There are no available neuroimaging exams or laboratory tests helping physician to
make diagnosis.
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Once catatonia syndrome is recognized on clinical signs and symptoms, the
clinician should consider psychiatric form as a matter of exclusion.

A number of neurological conditions may appear similar to catatonia and may
even have substantial overlap with respect to pathophysiological mechanisms (Box
11.3).

Box 11.3 Differential Diagnosis
Extrapyramidal side effects
Neuroleptic malignant syndrome
Nonconvulsive status epilepticus
Abulia or akinetic mutism
Stiff person syndrome

11.3.3 Measuring Catatonia

The first rating scale designed for a systematic and standardized evaluation of
catatonia is the Bush-Francis Catatonia Rating Scale (BFCRS). It was created in
1996 by Bush and collaborators [30].

Since its publication, it has become widely used and has been translated into
several languages.

The examination consists of 23 items. Seventeen items are scored on a 0–3 scale,
while the remaining six are rated as either absent (“0”) or present (“3”). Selection of
the items was based on the classical description by Kahlbaum, Kraepelin, Taylor,
and contemporary literature [31] (Box 11.4).

Box 11.4 Bush-Francis Catatonia Rating Scale Items

Screening items Full-scale items

Excitement Impulsivity

Immobility/stupor Automatic obedience

Mutism Mitgehen

Staring Gegenhalten

Posturing/catalepsy Ambitendency

Grimacing Grasp reflex

Echopraxia/echolalia Perseveration

Stereotypy Combativeness

Mannerisms Autonomic abnormality

Verbigeration

Rigidity

Negativism

Waxy flexibility

Withdrawal
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11.3.4 Complications

If catatonia remains unrecognized and untreated, it may become chronic and
associated with several complications (malnutrition, immobility) that eventually
will lead the patient to die [32].

Box 11.5 Complications Associated with Patient’s Clinical Features

Clinical
features Potential complications

Autonomic
instability

Hypotension, hypertension, arrhythmias, myocardial ischemia,
rhabdomyolysis, hemodynamic instability

Decreased
movement

Thromboembolic disease, pressure ulcers, rhabdomyolysis

Decreased oral
intake

Dehydration, hypovolemia, electrolyte derangements, inability to take
oral medications

Catalepsy Decreased airway clearance, aspiration pneumonia, hypoxemia,
pneumonia already

11.3.5 Neurobiology

Several neurotransmitter disturbances have been implicated as putative causes for
catatonia, including dopamine, gamma-aminobutyric acid (GABA), and glutamate.

The functional status of dopaminergic system in catatonia remains unclear.
Indeed neuroleptics with high anti-D2 potency can induce catatonia-like status or
worsen preexisting form, but cannot explain all the signs or symptoms of catatonia.
Dopamine agonists, however, failed to alleviate catatonia [33].

The GABAergic system seems to play a central role, with a decreased GABAA
receptor density in sensorimotor cortex catatonia patients, correlating to severity of
disease. Furthermore GABAergic drugs are the most effective treatment.

Glutamatergic system may contribute to the pathogenesis of catatonia due to
hyperactivity of the NMDA receptor on the GABAergic system. The NMDA
receptor antagonist (e.g., ketamine) can cause catatonia-like symptoms in healthy
subject. On the contrary, glutamatergic antagonists (e.g., amantadine) are useful in
treating catatonia [34].

Alterations of brain function or structure due to catatonia are found within the
cerebral motor circuit. The majority of studies reported hypoactivity in cortical
motor areas of the frontal and parietal cortex. Early work on regional cerebral
blood flow (rCBF) indicated frontal and parietal hypoperfusion in mixed groups of
predominantly akinetic catatonia. Furthermore, some reports noted an increase of
frontal motor and parietal rCBF during the improvement of catatonia by ECT.
Moreover, akinetic catatonia patients had delayed onset of movement-related
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potentials and readiness potentials in motor areas, which correlated with catatonia
severity. Likewise, a few studies consistently found reduced neural activation in
cortical motor and premotor areas, as well as in the parietal cortex in catatonia during
finger-tapping or finger-opposition tasks [35, 36].

11.3.6 Treatment

Correct management of catatonia requires, first of all, identification and treatment of
any underlying medical conditions (internal, neurologic, toxicological) that are
responsible for clinical symptoms [37].

A characteristic feature of catatonia consists of its striking responsiveness to
benzodiazepine treatment. The most commonly used treatment is intravenous lor-
azepam, with a reported remission rate of catatonic manifestations of about 70%.

Elective treatment consists of intravenous benzodiazepine. Lorazepam (1 mg) is
administered; if there are no changes in symptoms after 5 min, another intravenous
dose of 1 mg is given [24]. A remission rate of about 70% is reported.

A negative result, even if it does not exclude a future response to lorazepam
(at doses higher than those normally used), suggests that ECT should be preferred
(with 85% remission rate) [38–40].

11.4 Cotard’s Syndrome

11.4.1 Epidemiology and Clinical Presentation

In 1880, Jules Cotard (1840–1889) described a psychopathological condition
characterized by a constellation of “false nihilistic beliefs” concerning own body,
the non-existence of the self, and severe depressive symptoms.

It affects middle-aged or older people, and the typical picture also includes
depressive mood, which is present in approximately 90% of cases described in the
literature [41, 42]. Although there is historical controversy over the precise clinical
picture of CS, it is most often an eponym for délire des négations, translated to
English as “nihilistic delusion.” There are several proposed mechanisms for CS. It
may begin with anomalous perceptual experiences or their disconnection from
emotional or limbic processes, and there may be a failure in belief evaluation or a
tendency to negative self-attribution.

It is possible to divide the syndrome according to prevailing psychopathological
aspects.

In Cotard type I, patients suffer hypochondriacal delusions, characterized by
denial of self-related aspects (body or personal space); altered self-movement/
capacity to walk or eat; uncertain existence or function of the heart, head/brain,
and liver/stomach/intestine/bowels; doubts regarding aspects of the external world,
existence of the world, doctors, patient’s father, mother, or children; and delusional
thoughts of being pregnant.
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In Cotard type II, anxiety, delusions of immortality, auditory hallucinations,
nihilistic delusions concerning existence, and suicidal behavior prevail.

Many patients with CS have psychiatric disease with psychotic features.
G. E. Berrios et al. [43] reported depression in 89%, anxiety in 65%, and guilt in

63%, delusions concerning the body in 86%, and existence in 69% in schizophrenic
patients.

11.4.2 Psychiatric Disorder Related to Cotard’s Syndrome

CS may be seen in both neurological and psychiatric illnesses. It is not listed as a
specific disorder in DSM 5 but as a symptom of an underlying disorder.

The most frequently associated diseases are indicated in the table (Box 11.6), and
a specific diagnostic work-up must be done before starting pharmacological
treatments.

Box 11.6
Psychiatric disease

Depressive disorder
Schizophrenic spectrum
Bipolar disorder
Catatonia
Capgras syndrome
Lycanthropy

Neurological disease

Cerebrovascular disease
Subdural hemorrhage
Parkinson’s disease
Traumatic brain injury
Multiple sclerosis
Arteriovenous malformation
Epilepsy
Semantic dementia
Atrophy of the insular cortex
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11.4.3 Treatment Strategies

It still remains to be elucidated, however, if symptom resolution is possible after
treatment of their underlying neurological and psychiatric disturbances.

Treatment for CS focuses on its clinical origin.
Although a definite agreement on the best treatment protocol for catatonia does

not exist, antidepressants seem to be the most effective compounds, including TCAs
and SSRIs.

Thus, antidepressants can be useful in patients with affective disorders, and there
are studies which show that (ECT) was successful, leading to proposing it as the
treatment of choice. Antipsychotic drug treatment or combination strategies
(antipsychotics plus antidepressants) are also used.

Formal internationally recognized guidelines to treat Cotard’s syndrome still
lack; in fact, such clinical condition is not listed as a univocal psychiatric disorder
in DSM 5, but it is described as a number of symptoms deriving from an underlying
disorder.

In a case report, Chou et al. [44] observed a dramatic improvement of symptoms
in a patient with CS after 2 months of treatment with fluoxetine 40 mg/day and
risperidone 6 mg/day. Another reported combination was venlafaxine 225 mg/day
and quetiapine 600 mg/day, which produced relief of depressive symptoms and
delusions of negation in a 68-year-old patient after 2 weeks of treatment [45]. In yet
another case report, clozapine 50 mg/day, fluvoxamine 200 mg/day, and imipramine
50 mg/day led to a complete remission of delusions in 5 days.

Monotherapy treatment with sulpiride 300 mg/day was reported as successful in a
33-year-old patient with schizophrenia who developed CS [46], and Shiraishi et al.
concluded that treatment with sulpiride is the first line for CS in schizophrenia.

11.4.4 Neuroimaging

The application of neuroimaging techniques, such as PET, to the study of depressive
disorders can contribute to the development of pathophysiologic models and to the
understanding of the neurobiology of the disease [47].

PET uses radioactive tracers to measure changes in the composition of brain
metabolism and to study functional imaging of the brain.

Some PET studies showed that depressed subjects have reduced lateral prefrontal
metabolism and increased medial prefrontal and subgenual cingulate
metabolism [48].

Meta-analysis results demonstrated that MDD patients exhibit decreased brain
activation on bilateral insula, particularly in the right insula.

The results also verify that the limbic system including the cingulate gyrus and
the basal ganglia including caudate head, lentiform nucleus putamen, and had
abnormal brain metabolism in MDD patients [49, 50].

Results from a previous study indicated that in the context of untreated symptoms
of depression, these regions showed decreased activation and that limbic right
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posterior cingulate and right basal ganglia activation were seen after antidepressant
treatment.

Few studies concerning CS are available in literature and are discordant. Some
showed hypometabolism in the frontal and parietal cortex [51, 52], whereas Lee
et al. showed hypermetabolism in the same region [53] in catatonic patients.

11.5 Bipolar and Psychotic Depression

The World Health Organization has ranked BP among the leading causes of disabil-
ity globally, affecting 4% of the population.

The morbidity associated with BP is increasingly recognized as not the result of
mania but depression [54].

Depressive phase compared to manic is more pervasive, with functional
impairment, working disability, and a wide range of medical comorbid disorders.
Often patients attempt suicide [55].

Depressive symptoms dominate the long-term course of the illness.
Psychotic features are highly prevalent in the course of BP. Several studies have

shown that patients with psychotic symptoms during episodes of BP represent a form
more severe of illness, associated with lower rates of recovery [56].

The prevalence of psychosis in bipolar depression has significant prevalence
(10.4%).

Psychotic depression is associated with a high suicidality compared to psychotic
manic or mixed states. The heavy course of the disease is quite similar in patients
with unipolar depression with psychotic features [57].

11.6 Discussion

11.6.1 Evidence-Based Therapy

In order to offer clinicians the best guidance regarding optimal pharmacological
treatment of BP, several expert guidelines have been developed. However, despite
the significant clinical differences between psychotic and nonpsychotic episodes of
BP, guidelines do not give specific advice for the treatment of the psychotic
episodes, reflecting the presence of few studies of pharmacotherapy for bipolar
depression with psychotic features [58, 59].

A recent study, [56] which investigated the differences in psychopharmacological
treatment between psychotic and nonpsychotic episodes in BD, reported that psy-
chotic bipolar depression was associated with treatment with antipsychotics and the
combination of an antipsychotic and an antidepressant.

However, the efficacy of antidepressants for the treatment of bipolar depression
has not been well established. Paroxetine is less effectiveness to improving depres-
sion than in unipolar disorder [60].
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Over the past decade, however, there have been only the following treatments
approved by the FDA for bipolar depression: olanzapine, fluoxetine (2003),
quetiapine monotherapy (2006 and 2008), and lurasidone monotherapy and adjunc-
tive therapy (2013) [61–63].

Lamotrigine, a drug approved by the FDA for the maintenance phase (i.e.,
delaying manic and depressive recurrence) of bipolar I disorder, is not
FDA-approved for acute bipolar depression, but a meta-analysis (five studies, one
positive, four negative) and one controlled LamLit study suggest possible efficacy in
acute bipolar depression [64].

In a case report by Kajiya 2017, lamotrigine was given in add-on to a bipolar-
depressed patient [65].

Aripiprazole is an atypical antipsychotic with a novel mechanism of action.
Aripiprazole is approved by the FDA for the treatment of acute bipolar mania and

maintenance treatment of bipolar I disorder. Further, aripiprazole adjunctive therapy
has shown some benefits in the treatment of bipolar depression and in MDD [66–71].

However, aripiprazole seems to have less effect by week 8.
The evidence available thus far does not support the efficacy of aripiprazole for

the treatment of acute bipolar depression and prevention of depressive relapse.

11.7 Conclusion

While the remarkable number of drugs is available, effective therapeutic options for
bipolar (psychotic) depression are seldom inconclusive.

Although the literature has not well established the exact criteria for diagnosing
CS (including patient with affective and nonaffective psychosis), treatment strategies
remain to be elucidated, especially in those patients who have a psychotic feature.

Catatonia is a neuropsychiatric syndrome with movement disorder. It should be
considered when a patient shows a heavy psychomotor retardation, in order to
prevent fatal complication.

The association between catatonia and CS is very rare and potentially harmful.
Personalized medicine approach may establish efficacy and effectiveness of the

pharmacological treatment, together with the ability to recognize different psychopa-
thological pictures.

Key Points

• Cotard is a syndrome typically described as a constellation of “false nihilistic
beliefs,” often in the form of self-negation. It affects middle-aged or older people,
and the peculiar manifestation includes depressive mood, which is present in
approximately 90% of cases described in the literature.

• Catatonia is a complex neuropsychiatric syndrome that has been reported to occur
in more than 10% of patients with acute psychiatric illnesses (hospital admitted).
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• In the main epidemiological studies, prevalence of catatonia in psychiatric
patients varies from 7% to 31% and can be present both in adults and adolescents,
as well as in infants.

• In DSM-5 catatonia syndrome is defined on the basis of the presence of three or
more symptoms; this condition can be a specifier to major mood disorders,
psychotic disorders, general medical conditions, or as catatonia not otherwise
specified.

• Management of catatonia in psychiatric conditions consists of intravenous loraz-
epam, with a reported remission of catatonic manifestations of about 70%.
Anyway pharmacological treatment is complex, and it needs multiple psychotro-
pic drugs.

• Almost half of patients with bipolar disorder show psychotic symptoms during
illness’ phases, and their presence is associated with worse prognosis.

Psychosis is more frequent in manic episode than in bipolar depressive
episodes, in which the lifetime prevalence reported is 10–28%. Indeed, during
psychotic depressive phase, catatonia and nihilistic delusion are rarely present.

Self-Assessment Questionnaire

1. Which of the following statements about catatonia treatment is correct?
(A) It is responsive to benzodiazepine treatment (lorazepam 1–2 mg) IM

or EV.
(B) High doses of dopaminergic agents are useful.
(C) No therapy is currently effective.
(D) Electroconvulsive therapy is the only treatment approved.

2. Which of the following statements about catatonia treatment is incorrect?
(A) Catatonia was described by Karl Kahlbaum in the 1870s for the first time.
(B) Catatonia is a transnosographic syndrome, so it may be diagnosed as a

specifier to major mood disorders, psychotic disorders, and general medical
conditions.

(C) Two subtypes have been described: retarded and excited.
(D) It is only present in schizophrenic disorder.

3. Which of the following statements about Cotard’s syndrome is correct?
(A) It is a nihilistic delusion that can occur in psychiatric and neurological

conditions.
(B) It occurs only in elderly patients.
(C) The only therapy to which the patients respond is ECT.
(D) In schizophrenic patients, it is two times more common.

4. Psychotic bipolar depression can be psychopharmacologically treated with the
combination of an antipsychotic and an antidepressant:
(A) Yes
(B) No
(C) Never
(D) Only in young patients
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5. Major depressive episodes with psychotic features are more common in BD than
MDD:
(A) Yes.
(B) No.
(C) It depends on psychometric scale.
(D) Only in women.
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Generalized Anxiety Disorder,
Somatization, and Emotional
Dysregulation: A Possible Link

12

Gianluigi Tacchini and Matteo Vismara

Abstract
In clinical practice, it is quite common to deal with patients who primarily express
somatic symptoms. They can be distinctive features of depressive disorders, of
anxiety disorders, in particular general anxiety disorder, and, less commonly, of
somatic symptom disorders. Nonetheless, in several patients, these three
conditions could coexist and delineate a clinical picture driven by emotional
dysregulation (ED). ED is an emotional response to external stimuli that is poorly
modulated and does not fall within the conventionally accepted range of emotive
response, which can be characterized by marked and rapid fluctuation of mood,
mood lability, weeping crisis, eating problems, and up to behavior outbursts. In
our clinical case, a female patient came to our attention reporting headache,
gastrointestinal disturbance, hyporexia, and leg restlessness. The diagnostic
approach is pictured, and a correct pharmacological treatment is shown in this
chapter.
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12.1 Introduction

12.1.1 Generalized Anxiety Disorder

Generalized anxiety disorder (GAD) is a common mental health condition
characterized by an excessive and persistent worry about everyday life with no
obvious reasons and not restricted to particular circumstances. Physical anxiety
symptoms (such as tachycardia, tremors, headaches, sweating, nausea) and psycho-
logical symptoms (including restlessness, fatigue, difficulty in concentrating, irrita-
bility, and altered sleep) represent characteristic key points [1]. A recent cross-
sectional study conducted around the globe reported a 3.7% lifetime prevalence,
being higher in high-income countries [2]. These data make GAD a common public
health concern, particularly for females and older subjects that show an even higher
prevalence. Moreover, associated functional impairment is reported to be similar to
patients suffering from major depressive disorder. The course of the disorder is
chronic, with poor family relationships, high rates of comorbid axis I disorders, and
cluster C personality disorders that can worsen its evolution [3].

Box 12.1 Diagnostic and Statistical Manual of Mental Disorders 5 (DSM 5) Criteria
for GAD
(A) Excessive anxiety and worry (apprehensive expectation), occurring more

days than not for at least 6 months, about a number of events or activities
(such as work or school performance).

(B) The individual finds it difficult to control the worry.
(C) The anxiety and worry are associated with three (or more) of the following

six symptoms (with at least some symptoms having been present for more
days than not for the past 6 months) (Note: Only one item is required in
children):
1. Restlessness, feeling keyed up, or on edge
2. Being easily fatigued
3. Difficulty concentrating or mind going blank
4. Irritability
5. Muscle tension
6. Sleep disturbance (difficulty falling or staying asleep, or restless,

unsatisfying sleep)
(D) The anxiety, worry, or physical symptoms cause clinically significant

distress or impairment in social, occupational, or other important areas
of functioning.

(E) The disturbance is not attributable to the physiological effects of a sub-
stance (e.g., a drug of abuse, a medication) or another medical condition
(e.g., hyperthyroidism).

(continued)
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Box 12.1 (continued)
(F) The disturbance is not better explained by another medical disorder (e.g.,

anxiety or worry about having panic attacks in panic disorder, negative
evaluation in social anxiety disorder [social phobia], contamination or
other obsessions in obsessive-compulsive disorder, separation from
attachment figures in separation anxiety disorder, reminders of traumatic
events in posttraumatic stress disorder, gaining weight in anorexia
nervosa, physical complaints in somatic symptom disorder, perceived
appearance flaws in body dysmorphic disorder, having a serious illness
in illness anxiety disorder, or the content of delusional beliefs in schizo-
phrenia or delusional disorder).

As for other psychiatric disorders, GAD etiology is multifactorial with genetic
and environmental factors playing an important role in its development. Among
genetic factors, literature studies have reported that GAD tends to cluster in families,
where a positive family history plays a role in increasing the likelihood to develop
GAD. Twin studies have shown a moderate hereditary influence, which is, however,
less intense than in other anxiety disorders, e.g., panic disorder [4]. Some genes
associated with GAD are key genes implicated in the adrenergic nervous system,
GABA, and serotonin pathways [5]. These genes might contribute to abnormal
neuronal pathways, involved in cognitive functions like thinking and emotion.
Functional MRI (fMRI) studies in GAD patients have identified abnormal amygdala
and prefrontal cortex activation and decreased functional connectivity between these
areas. Furthermore, additional studies showed increased gray matter volume and
decreased structural connectivity between these brain structures [6]. Additionally, a
recent review analyzed the role of proton magnetic resonance spectroscopy (1H
MRS) investigations in patients with GAD. This new technique has the aim of
identifying differences in metabolite levels between conditions in key brain areas.
As results, the majority of studies reviewed showed altered metabolite levels in the
dorsolateral prefrontal cortex and hippocampus, suggesting regional specificity [7].

Among environmental factors, trauma and stressful life events, such as abuse,
loved one’s death, divorce, and changing jobs or schools, may contribute to the
onset. Addictive substance use/withdrawal, including alcohol, can worsen anxiety
symptoms and facilitate GAD development. Additionally, an association between
smoking and anxiety symptoms has been reported, with a risk of GAD 5–6 times
higher among adolescents who smoke heavily compared to nonsmokers [8].

12.1.2 Somatization, Somatic Symptom, and Related Disorders

Somatization is defined as a patient’s concern about physical symptoms, occurring
when someone tends to communicate psychological distress in the form of a somatic
symptom. This tendency is common in the general population and can be considered
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a worldwide phenomenon, more common in women and older ages [9]. When a
significant functional impairment is associated, specific psychiatric disorders can be
delineated.

DSM 5 collects these disorders under the diagnostic group of “somatic symptom
and related disorders” that constitutes a new diagnostic category compared to DSM
IV-TR. This chapter includes:

– Somatic symptom disorder (SSD), when patient symptom concern worries
him/her constantly and/or drives him/her to see doctors frequently

– Illness anxiety disorder, when patients are excessively preoccupied and worried
about the possibility of having or getting a serious illness

– Functional neurological symptom disorder (formerly known as conversion disor-
der), when physical symptoms resemble a nervous system disorder

– Psychological factors affecting other medical conditions
– Factitious disorder, when people pretend to have symptoms for no apparent

external reason (such as to get time off from work)
– Other specified somatic symptom and related disorders
– Unspecified somatic symptom and related disorder

Patients suffering from somatic symptom disorder (SSD) report a significant
concern about physical symptoms, with abnormal thoughts, feelings, and behaviors.
Although medical conditions are excluded, excessive worry leads to frequent doctor
visits, experiencing major emotional distress and difficulties in overall daily func-
tioning. The SSD key point is that the patient feels and behaves in response to
physical sensations and not only the symptom itself [1]. Studies report widely
variable lifetime prevalence of SSD, varying from 0.2% to 2% for females and
less than 0.2% for males [10]. However, SSD is particularly more common in
primary care and other medical settings, with an estimated rate reported of up to
15.1% [11].

In relation to functional neurological symptom disorder, patients report different
neurological symptoms (i.e. hemiparesis, paraparesis, monoparesis, alteration of
consciousness, visual loss, seizure-like activity, pseudocoma, abnormal gait distur-
bance, aphonia or dysphonia, lack of coordination, or a bizarre movement disorder)
with no medical explanation. Conversion symptoms are seen also in other clinical
conditions like affective disorders, antisocial personality disorder, alcohol or drug
abuse, or organic, neurologic, or medical illnesses. Other functional conditions such
as irritable bowel syndrome, fibromyalgia, chronic pelvic pain, and multiple chemi-
cal sensitivity syndrome also have strong associations with conversion disorders.

This clinical picture was classically called “hysteria” derived from Hippocrates’
“wandering” uterus. Freud developed this term, reconsidering the psychoanalytic
concept of repression through “conversion” of psychological distress into a physical
symptom. Recently, DSM 5 focused on brain function abnormalities and
reconsidered the diagnostic category of conversion disorder into functional neuro-
logical symptom disorders. In this respect, recent studies have shown a possible
neurobiological basis, with significantly smaller mean left and right amygdala
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volumes, without any differences in total gray/white matter or hippocampus volumes
in patients with conversion disorders [12]. Additionally, stronger connectivity values
in the insula, inferior frontal gyrus, and parietal cortex and precentral sulcus were
shown in patients with psychogenic non-epileptic seizures, a quite common presen-
tation of this disorder [13]. Environmental factors also play a role in its pathogenesis;
for instance, an immediate precipitating source of stress, such as divorce or loss of
employment, may be associated with the development of the disorder. Moreover, a
history of sexual or physical abuse is common among these patients and is reported
in up to one half of patients suffering functional neurological symptom
disorders [14].

Box 12.2 DSM 5 Criteria for Functional Neurological Symptom Disorder
(A) One or more symptoms of altered voluntary motor or sensory function.
(B) Physical findings provide evidence of incompatibility between the symp-

tom and recognized neurological or medical conditions.
(C) The symptom or deficit is not better explained by another medical or

mental disorder.
(D) The symptom or deficit causes clinically significant distress or

impairment in social, occupational, or other important areas of function-
ing or warrants medical evaluation.

To correctly diagnose functional neurological symptom disorders, teamwork
between a neurologist and a psychiatrist is mandatory. The psychiatric assessment
can differentiate functional neurological symptom disorder from other somatoform
disorders and factitious disorders and can elucidate the psychodynamic basis. On the
other hand, the neurologist must recognize the nonorganic process and avoid
potentially dangerous diagnostic or therapeutic interventions.

12.1.3 Emotional Dysregulation

Emotional dysregulation (ED) refers to an emotional response to external stimuli that
is poorly modulated and does not fall within the conventionally accepted range of
emotive response. ED might express itself with marked and sudden fluctuation of
mood, mood lability, weeping crisis, eating problems, right down to angry outbursts
or behavior outbursts such as destroying or throwing objects, and aggression toward
self or others [15]. Differently from mood changes described in depressive or manic/
hypomanic episodes, these variations usually occur rapidly, in seconds to minutes or
hours. ED must be considered a psychiatric concern when its extent interferes with
personal social interactions and relationships and causes a marked impairment in
daily life [16].

Over 85% of diagnoses in the DSM involve excesses or deficits of emotions or a
lack of coherence among emotional features [17]. In particular, ED is a core
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psychopathological factor in psychiatric disorders such as bipolar disorder, major
depressive disorder, borderline personality disorder, attention deficit hyperactivity
disorder, posttraumatic stress disorder, and autism spectrum disorders. ED is com-
mon also in patients with somatoform disorder, alcohol and substance abuse disor-
der, and anorexia and bulimia nervosa [18].

Emotion regulation involves a set of processes and systems (e.g., attentional,
cognitive, behavioral, social, and biological) that act to modulate, manage, and
organize emotions in order to help individuals to meet environment demands and
achieve their goals [19]. Different factors play a role in the genesis of emotions and
the limbic system is one of the most important. Emotional experience involves the
integration of visceral signals from the limbic cortices through the cognitive
appraisal of these signals in the prefrontal cortex (PFC) [20]. In healthy individuals,
cognitive reappraisal of emotion can occur through the top-down prefrontal regula-
tion of limbic activity, using elaboration to modulate initially negative appraisals as
being less negative. In mood disorders, however, this cognitive control seems to be
impaired, as evidenced by altered connectivity between the PFC and limbic regions,
in particular the amygdala. An important clinical implication of these findings is that
in patients with a mood disorder, the process of regulating negative emotions may be
maladaptive, as emotional information from the limbic system is not regulated by the
prefrontal cortices. In confirmation of these hypotheses, neuroimaging studies
reported atypically diffuse prefrontal recruitment in depressed patients both during
cognitive task performance and during task-free protocols [21].

12.2 Clinical Case

12.2.1 Case Report

A.P. is a middle-aged woman, born in Central Italy, who came for the first time to
our department in June 2015. She was brought to the ER of our hospital by her
mother. At the psychiatric evaluation, she appeared cooperative toward the exam-
iner. She had a normal state of consciousness, oriented in time, space, and person.
Attention was maintained. She looked very agitated and tense and was crying and
showing involuntary movements of legs and arms. She said that she had lately been
excessively anxious and worried during most of the day at work and in her family
life. Speech rate was increased and elevated in tone. Her mood was depressed and
her affect was labile. She described the inability to express her feelings completely
and clearly, with words such as “an interior chaos” dominating her emotions.
Formally the thought was correct, with content focused on worries related to her
depressed mood state and obsessions related to her body. She reported altered sleep,
with approximately 4 hours per night in the last week, and her food intake was poor
with nearly 5 kg weight loss in the last months. No alteration in perceptions was
reported. She had no insight into her clinical condition. Due to the clinical picture,
she was admitted to the psychiatric ward of our department.
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Collecting patient’s history, she reported a positive family history for psychiatric
illness: a cousinwas diagnosedwith amajor depressive disorder and committed suicide
at the age of 70. Her mother, at that time aged 70, was described as a hyper-protective
and anxious person, never treated by a psychiatrist. Her father, who left the familywhen
the patient was 6 years old, was described as a violent personwho committed crimes. In
relation to patient medical history, no complications were described during pregnancy;
however forceps was applied due to a delay in delivery procedure. She received regular
breastfeeding, and no problems in somatopsychic development are reported.Menarche
occurred at the age of 13 and menstruation was regular. She had neither abortions nor
pregnancies. She never smoked and never took any recreational drugs/alcohol in her
life. With regard to medical diseases, she suffered hypothyroidism, treated with
levothyroxine. No allergies were reported. A low food intake was described, with
several occasions of voluntary weight loss, without meeting the diagnostic criteria for
anorexia nervosa. Personality was characterized by shyness, with few friends since she
was prone to solitary activities. The mother has been a determining figure in the
patient’s life: described as hyper-protective, used to controlling every aspect of
patient’s life, from education to the relationship with her husband. During childhood
the patient was frequently sickwith episodes of fever and vomiting, and hermotherwas
worried about her and therefore tended to limit her autonomy. As to education, she got a
high school diploma with good results. She wanted to go to university, but her mother
dissuaded her because she considered her daughter “too weak.” So she began working
in a call center which is the only employment she has had in her life, remaining till the
age of 46. She got married at the age of 28, but the relationship was described as
unstable with some violent episodes, and they separated when the patient was 46; they
did not have any children.

From the age of 33, the patient started to report different concerns about physical
symptoms: occasionally, she suffered from headache and nausea, with an associated
decrease in food intake, and during sleep, she had the feeling of being unable to keep
her legs still. For these concerns, she went to her general practitioner who prescribed
symptomatic drugs. At that time, she could hold down her job and maintain an
overall good functioning. A worsening of the clinical picture occurred when the
patient was 36, with episodes characterized by extreme anxiety, anhedonia with
clinophilia, altered sleep patterns with periods of hypersomnia and terminal insom-
nia, and akathisia. At that time, she had her first contact with a psychiatrist and
started the first proper oral pharmacological treatment with amisulpride 100 mg per
day, valproic acid 750 mg per day, and quetiapine 50 mg per day. Pramipexole was
specifically prescribed for “restless leg syndrome.”

Box 12.3 Restless Leg Syndrome
Restless leg syndrome (RLS) is a neurologic movement disorder of the lower
limbs associated with sleep distress. Patients with RLS report an irresistible
urge to move the legs that are not painful but are distinctly annoying. This
happens typically during the night and may be associated with daytime
tiredness and physical and emotional disability.

(continued)
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Box 12.3 (continued)
The diagnostic criteria from the International RLS Study Group are:

– An urge to move the legs usually but not always accompanied by or felt to
be caused by uncomfortable and unpleasant sensations in the legs.

– The urge to move the legs and any accompanying unpleasant sensations
that begin or worsen during periods of rest or inactivity such as lying down
or sitting.

– The urge to move the legs and any accompanying unpleasant sensations
that are partially or totally relieved by movement, such as walking or
stretching, at least as long as the activity continues.

– The urge to move the legs and any accompanying unpleasant sensations
during rest or inactivity that only occur or are worse in the evening or at
night, rather than during the day.

– The occurrence of the preceding features is not solely accounted for as
symptoms primarily due to another medical or behavioral condition such as
myalgia, venous stasis, leg edema, arthritis, leg cramps, positional discom-
fort, or habitual foot tapping.

All patients with symptoms of RLS should be tested for iron deficiency. If a
secondary cause of RLS is suspected on the basis of history, abnormal findings
on neurologic examination, or poor response to treatment, other laboratory
tests should be performed. In-depth analysis includes needle electromyogra-
phy/nerve conduction studies to exclude a polyneuropathy or radiculopathy
and a polysomnography.

Drug therapy for primary RLS is mainly symptomatic, since cure is possi-
ble only in secondary disease. Medications used in the treatment of RLS
include dopaminergic agents, benzodiazepines, opioids, anticonvulsants, pre-
synaptic alpha 2-adrenergic agonists, and iron salt.

Nonpharmacological treatment, like sleep hygiene measures, avoidance of
stimulants (caffeine, alcohol, and nicotine), and discontinuation of
medications that cause or exacerbate RLS (such as selective serotonin reuptake
inhibitors, serotonin-norepinephrine reuptake inhibitors, diphenhydramine,
and dopamine antagonists), proved to have some benefits in RLS treatment.

With a proper pharmacological treatment, she reported a partial symptoms
improvement; however she started to be focused on several side effects that she
attributed to the medications, and for this reason, she voluntarily interrupted all
drugs. A worsening in the anxious symptoms led to a first hospitalization in a private
clinic at the age of 38. A treatment based on valproic acid 750 mg per day, paroxetine
10 mg per day, and clonazepam 2 mg per day was set. After discharge, a long period
of wellness with only a few mild relapses followed till she was 43 years old. At that
time, a second hospitalization occurred due to increased psychomotor agitation and
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restless leg syndrome that the patient could not control, despite the correct consump-
tion of pharmacological treatment. During hospitalization, she was treated orally
with valproic acid 550 mg per day, trazodone 100 mg per day in combination with
paroxetine 10 mg per day, and flurazepam 30 mg per day. She received a diagnosis
of major depressive disorder comorbid with histrionic personality disorder. After
discharge, the patient did not show stability in her clinical picture, a decrease in
overall functioning occurred, with loss of employment and gradual social isolation.
She used to stay at home and she began to be hyporexic, with lack of appetite.
Moreover, she started to have bowel problems; her diet was based only on squashed
fruit. A weight loss of 5 kg in the past months was noted. An increase in anxiety
symptoms with distress, restlessness, and depressed mood without suicidal ideas
occurred. The symptoms worsened till the patient came to the attention of our clinic
in July 2015 and, due to her overall state, was admitted to our psychiatric unit, at the
age of 46.

During the first hospitalization in our department, gabapentin 900 mg per day was
added as second mood stabilizer, in addition to valproic acid, which was increased to
900 mg per day. Zuclopenthixol 20 mg per day was initially started, later substituted
with aripiprazole 10 mg per day and also interrupted later on due to an increase of
agitation and restlessness. Intravenous valproic acid 400 mg/day was then
introduced. A second antipsychotic, chlorpromazine 75 mg per day, was added to
control akathisia and the lower limb movements. Dothiepin 75 mg per day, a
tricyclic antidepressant, was started to control the depressed mood. Levothyroxine
was continued because of patient hypothyroidism.

To evaluate global neurological functioning, a brain magnetic resonance imaging
(MRI) was performed (Fig. 12.1a) which reported: “Sulci and ventricles within the
limits. No acute intraparenchymal alterations are observed. Non-specific minor
signal alterations in the subcortical frontal region. Minimal cortical atrophy in frontal
and parietal lobe. Hypoplastic trajectory of the left vertebral artery. Mucous cysts in
the left maxillary sinus.”A positron emission tomography (PET) (Fig. 12.2) was also
performed: “Mild globally diffused reduction of the concentration of the tracer
throughout the cortical hemispheres, most likely on a functional basis, but there

Fig. 12.1 (a and b) MRI performed in 2015 (a) and in 2016 (b)
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are no clear hypometabolic areas in examined cortical structures. The fixation of the
tracer at the level of the examined subcortical structures (thalamus and basal nuclei
bilaterally) is normal. In conclusion, PET study reported a glucidic metabolism
globally maintained and therefore not suggestive of neurodegenerative aspects.”
Furthermore, an electroencephalogram showed “9–10 Hz background rhythm,
good consistency, symmetrical, reagent, HP and SLI inactivated. In conclusion,
EEG shows no significant specific abnormalities.”

To evaluate global cognitive functioning, neuropsychological tests were
performed and showed an 88 Intelligence Quotient. Speech and memory
performances were within the limit, with a motor proficiency value at the lower
level and a frontal proficiency evaluation under the lower limit. Lastly, a neurologi-
cal evaluation was performed; the patient showed hypomimia and bradykinesia, with
involuntary movement of the lower limbs. During the evaluation, an episode of
involuntary movements of the lower limbs, with choreoathetosis characteristics, of
the duration of a few seconds, without disturbance of consciousness, was described.
No other neurological signs were depicted. The neurologist confirmed the overall
decrease in the bilateral frontal functions with minimal atrophy in the frontal and
parietal cortical regions seen in the MRI. In relation to the involuntary movements,
the specialist concluded for a picture of ambiguous interpretation that requires a
follow-up evaluation due to the effects of ongoing therapy.

Fig. 12.2 PET performed in 2015
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To evaluate weight loss and bowel distress, a complete abdomen echography was
performed and any organic diseases were excluded, as confirmed also by the internal
medicine consultation. A cardiologist examination was requested due to hypotension
arising during hospitalization: non-critical illness was documented, and a supportive
therapy with midodrine was indicated.

With a proper pharmacological treatment, the symptoms decreased. The psycho-
metric scale of evaluation showed a marked decrease in the overall evaluation
(BPRS decrease 48%) with an improvement in the mood state (HAM-D decrease
74%) and reduction of anxiety (HAM-A decrease 78%). After 30 days of hospitali-
zation, the patient was discharged from the psychiatric ward with the indication to
continue the treatment in the day hospital (DH) of our department. At discharge the
therapy comprised valproic acid 400 mg intravenous in addition to 900 mg per day
orally, gabapentin 900 mg per day, chlorpromazine 75 mg per day, dothiepin 75 mg
per day, and ketazolam 60 mg per day, with specific therapy for hypotension
(dihydergot 10 gtt per day), hypothyroidism, and gastroprotection. According to
SCID-I for DSM-IV-TR, the diagnosis at discharge was mood disorder due to a
medical condition and organic affective disorder according to ICD-9.

For approximately 10 days the patient was seen daily in DH, with intravenous
therapy with valproic acid 400 mg. Gabapentin was slightly increased to 1200 mg/
day, and oral valproic acid decreased to 300 mg/day and chlorpromazine to 50 mg/
day. The patient showed a fair improvement in her global functioning that permitted
her to go back to her hometown, improve social relations, and go back to work; she
maintained it till February 2016. She started a family psychoeducation aimed at
resolving her conflict with her mother and husband, reporting partial benefits. In
February 2016, she reported a worsening of her psychopathological state
characterized by depressed mood, clinophilia, social isolation, anxious symptoms,
and somatizations (muscle tension, tremors, difficulty in swallowing). This relapse
led her to quit her job and to several arguments in her family, increasing her distress.
She came back to DH, and an oral therapy based on levomepromazine 50 mg/day
and chlordesmethyldiazepam 2 mg intravenous was started, in addition to the oral
therapy that she reported to have taken regularly in the last months. Only a partial
symptomatology stabilization occurred; in May 2016 a further worsening of her
symptoms brought her again to hospitalization. She was treated with gabapentin
900 mg per day and intravenous valproic acid 200 mg per day, as a second mood
stabilizer. Dothiepin 75 mg/day was continued as antidepressant medication. Clo-
nazepam up to 6 mg/day, in association with delorazepam 4 mg/day and ketazolam
60 mg per day, was introduced to control anxiety symptoms. During hospitalization,
blood pressure reported low values (mean value around 90/60 mmHg), and dihydro-
ergotamine mesylate 40 gtt per day in addition to hydrocortisone intravenous
100 mg per day permitted a good control of blood pressure. The patient showed a
decrease in anxiety with a reduction of lower limb distress and somatization in
general. The patient was discharged after 27 days, and a mood disorder due to a
medical condition diagnosis (DSM IV-TR)/organic affective disorder (ICD-9) was
confirmed. Patient’s mood and anxiety levels reached a normalization that permitted
her to go back to her hometown where she was later followed at the local psychiatric
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services. A wellness period occurred till November 2016 when she again experi-
enced an increase of the anxiety symptoms with depressed mood and increased
concerns on somatic symptoms. In the same period, she divorced her husband,
perceived as a huge stressor. During hospitalization fluvoxamine 150 mg per day
and mirtazapine 30 mg per day were added to her usual therapy. She underwent
additional imaging study with a MRI (Fig. 12.1b) that reported a slight increase of
the sulci and gyrus, confirming a minimal diffuse cortical atrophy and minor signal
alterations in the subcortical frontal lobe. Neuropsychological tests were carried out
a second time and reported a worsening in overall functions with speech, memory,
motor proficiency, and frontal proficiency all above the limit. Receiving benefit from
the hospitalization, the patient reported a partial remission of her symptoms that
permitted, after 14 days, discharge from the psychiatric ward. She was followed
daily at the DH, but, after few days of follow-up, the patient reported a further
worsening with restlessness, anxiety, somatizations (she described the feeling of
“snakes” in her lower limbs and tremors also in the upper limbs), and side effects
attributed to the medicine. Due to the impossibility of treating her in a DH setting,
she was admitted for the 5th time to the psychiatric ward of our clinic. She was
treated with fluvoxamine 150 mg per day, mirtazapine 30 mg/day, and dothiepin
75 mg/day, as she was before admission. Gabapentin 900 mg per day and valproic
acid 300 mg per day orally in addition to intravenous valproate 400 mg were
continued. Selegiline 5 mg per day was introduced, and chlorpromazine 150 mg/
day was started to control involuntary movements. During hospitalization 24 hours
of blood pressure monitoring and cardiologic evaluation excluded any pathological
reasons responsible for the hypotension. After 30 days of hospitalization, her mood
state reached a stable level, with a reduction of the anxiety symptoms, but without
reaching a complete normalization. The patient still reported some somatic
symptoms (especially a sensation of restlessness in the lower limbs) that she could
better control with a reduction of the stressful situations in her daily life. She was
followed regularly for 20 days in the DH, and later she went back to her hometown to
live with her mother, followed at the local psychiatric services, reporting a temporary
stabilization of the symptoms.

Figure 12.3 shows the timeline of patient’s history.

12.3 Discussion

The symptoms described in this clinical case report cannot be framed into a unique
diagnostic category, due to different psychopathological aspects that need to be
underlined. Anxiety symptoms, somatization, and emotion dysregulation are central
features in patient’s psychopathology, and a link between these can be traced.

As mentioned in the introduction, GAD is a quite common disorder, and referring
to Box 12.1, our patient reported feelings of restlessness, muscle tension, sleep
disturbance, difficulty in concentrating, and irritability. These physical and psycho-
logical symptoms, associated with general worries and concerns perceived most of
the day, were present for a long period, without a proper pharmacological treatment
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set. Moreover, the symptomatology caused a marked functional deterioration with
inability to work and problems with her husband.

If we consider the functional neurological symptom disorder criteria listed in Box
12.2, our patient reported different neurological symptoms, in particular physical
complaints in the lower limbs. This concern started with restlessness during the night
and turned into involuntary movement in the legs with tremors and shakes also
during the day, also depicted during the first neurologist examination she received.
During the last hospitalization, the patient also referred sensory alterations, with
feelings of “snakes moving” in the lower limbs and tremors also in the arms. No
neurological/medical disease could explain the symptoms reported, as indicated by
the neurologist’s response. Overall, an overlap between a GAD and functional
neurological symptom disorder may be underlined. In this respect, tremors and
shaking of the limbs in particular can be considered as either linked with anxious
burden or secondary to functional aspects.

If we consider the third central feature of patient’s psychopathology, emotion
dysregulation, a keystone may be found. As noted above, ED is a psychopa-
thological trait associated with different psychiatric disorders and, in particular,
with a variety of anxiety disorders [22]. Deficit in emotion regulation may be due
to ineffective coping with conditioned fear responses, leading to fear reactions that
seem aversive and uncontrollable, leading to a reconditioning in the reactions and to
avoidance behaviors that could be chronic. In this respect, when compared with
non-anxious controls, individuals with GAD reported poorer understanding of
emotions, greater negative reactivity to emotions, and less ability to self-soothe
after experiencing negative emotions [23, 24]. Additionally, emotion regulation
has long been thought to play a central role in the development of somatoform
symptoms. The concept of alexithymia, referring to the difficulty in identifying and
describing emotions, can also be introduced in our clinical presentation. Individuals
unable to detect, name, and express emotions are more prone to have difficulties
using cognitive resources to regulate emotions and, thus, have an increased likeli-
hood of misrepresenting bodily sensations accompanying emotions [25]. In recent
years, different studies have shown substantial evidence that somatoform disorders
are associated with deficits in the abilities to consciously experience and tolerate
emotions, correctly identify emotions, and accurately link emotions to body
sensations [18]. In our clinical case, ED could be responsible for the huge distress
perceived by the patient, which is then expressed with an increased level of anxiety
and somatization, being these the only ways she knows to express emotions, due to
her inner inability to control and modulate them.

As mentioned in the introduction, GAD, functional neurological symptom disor-
der, and ED share alterations in neurological patterns, especially those associated
with the limbic system. Imaging studies performed during hospitalization might
reveal an organic cause of the symptoms reported. In particular, MRI studies
reported a cortical atrophy in the parietal and frontal lobe, while PET studies
depicted a globally diffused reduction of the concentration of the tracer. As reported
in literature, the frontal lobe and its connectivity with the amygdala are important
factors implicated in emotions, social life expression, and behavior regulation. PET
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has been widely used in the study of psychiatric disorders, and several alterations
have been reported in literature. Our patient showed several depressive features like
depressed mood, social isolation, and suicidal ideation. A global dysfunction
demonstrated by lower cerebral blood flow and decreased cerebral metabolism are
the most common findings in depressed patients [26], and this aspect was found also
in ours. Instead, in relation to GAD, lower tracer concentration in the basal ganglia
and in the white matter and relatively increased metabolism in the left inferior
occipital lobe, right posterior temporal lobe, and right precentral frontal gyrus
were reported in literature [27], but not confirmed in our case. Overall, the results
of imaging study reported in our clinical case do not address a causality issue
between symptoms expressed and the alterations found, but could help to correctly
characterize the disorder and make a proper differential diagnosis. Furthermore, in
clinical practice, an additional evaluation with functional MRI should be
encouraged, due to its importance in depicting altered pattern in brain circuits and
its correlation with brain disorders, and may yield therapeutic benefits.

The treatment approach used in this case, yet another time, was not based on a
unique diagnosis. Antidepressants have become first-line pharmacological
treatments in patients with GAD, based on efficacy and tolerability in different
randomized controlled trials. As GAD tends to manifest with a chronic course,
long-term treatment is usually required. Relapse prevention studies support the
long-term efficacy of a range of pharmacological treatments, including some
SSRIs (escitalopram, paroxetine) and SNRIs (duloxetine and venlafaxine)
[28]. However, the SSRIs and SNRIs have some efficacy limitations, such as lack
of response in many cases, a 2- to 4-week delay before the onset of symptom relief,
lack of full remission, and risk of relapse. Evidence from early clinical studies of
atypical antipsychotics indicates that they may have a potential role in the treatment
of anxiety and GAD. In this respect, low-dose augmentative quetiapine may be a
useful treatment option for patients with GAD and partial/no response to SSRIs, as
reported in a recent randomized clinical study [29]. Lastly, the antianxiety drug
pregabalin provides some benefits in GAD treatment [30].

In relation to functional neurological symptom disorder, to date there are no
official guidelines for the treatment. Different therapeutic approaches, including
pharmacotherapy (mainly antidepressants), psychological therapies (both
cognitive-behavioral and psychodynamic), hypnotherapy, and physical rehabilita-
tion, have been considered helpful in a variable proportion of patients
[31]. Transcranial magnetic stimulation has been a subject of recent interest as a
potential treatment for functional movement disorders [32].

If we agree with the concept of ED, we must evaluate whether ED is the main
psychopathological domain or a common trait in different comorbid psychiatric
disorders affecting our patient. The therapeutic target of an altered emotion regula-
tion is still controversial. Different behavior therapies have been proposed to treat
ED in different disorders, but no pharmacological treatments have been specifically
targeted to control ED itself [18]. In the end, a treatment should be direct to control
symptoms, like mood fluctuation, anxiety, and somatization depicted in our
clinical case.
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According to patient pharmacology history, she was initially treated with a mood
stabilizer (valproic acid) and atypical antipsychotics (quetiapine and amisulpride).
During the first hospitalization in our department, a second mood stabilizer
(gabapentin) was added. She was also treated with antidepressant medication. In
particular, she received SSRIs (paroxetine, fluvoxamine), SARI (trazodone), tricy-
clic antidepressant (dothiepin, amitriptyline), and NaSSA (mirtazapine). All antide-
pressant compounds were used in association with a mood stabilizer, in order to
ameliorate her depressed mood without increasing anxiety symptoms.

Additionally, it is worth noticing the long period of illness after the onset of the
symptomatology without a proper pharmacological intervention set, clinically
defined as duration of untreated illness (DUI). In this respect, our patient stayed at
least 3 years without receiving the appropriate medications. A long DUI seems to be
the rule rather than the exception in anxiety disorders, as shown in a clinical study
where DUI was approximately 6 years in patients suffering GAD. Moreover,
different clinical variables were reported to play a role in determining DUI, which,
in turn, has therapeutic and prognostic outcomes [33].

Looking back over the patient’s timeline, a progressive worsening of symptom-
atology and clinical response is clear: at the beginning, she completely recovered
after the first hospitalization, and she could go back to her job and reconstitute her
social life. After the last committal, however, a subthreshold symptomatology was
observed, and two hospitalizations occurred one close to the other. This clinical
presentation reflects the course of an organic affective disorder, in which a pharma-
cological treatment fights against a global worsening in the neuronal pathways. In
this respect, as mentioned above, our patient showed, 1 year after the first hospitali-
zation, a marked deterioration in cognitive functions, especially in the frontal ones,
as outlined also in MRI and PET studies; the specific cause of this progressive
worsening is not known and cannot be determined easily. One possible associated
factor might be birth complications, as described, due to the use of the forceps.
Literature data are concordant on the association between some perinatal
complications and mental illness onset [34]. Our patient suffered from hypothyroid-
ism, which could be associated with altered mood, psychosis, and cognitive deficits
[35], but a good control with levothyroxine was always guaranteed and not related to
changes in symptomatology. Treatment partial efficacy in controlling symptoms
could be another proof that an organic cause could have played an important role
in the patient’s illness.

According to our clinical interpretation, the patient does not show the ability to
adaptively cope with the external world, and any external event is seen as impossible
to confront, causing her to express her discomfort with extreme anxiety and with
physical symptoms: both can recall GAD and functional neurological symptom
disorder. Looking back over the patient’s history, she also experienced the inability
to deal with emotional distress: her difficulties with her mother and her husband
could be seen as secondary to her psychopathology and not vice versa as a possible
cause of the condition.
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Key Points

• General anxiety disorder (GAD) is a common mental health condition
characterized by an excessive and persistent worry about everyday life with no
obvious reasons and not restricted to circumstances.

• Patient’s concern about physical symptoms is known as somatization that, when
associated to a worsening in the global functioning, DSM-5 describes as specific
diseases in the diagnostic group of “somatic symptom and related disorders.”

• Emotional dysregulation is an emotional response to external stimuli that is
poorly modulated that can be characterized by marked and rapid fluctuation of
mood and behaviors.

• If a patient comes to your attention with a symptomatology overlapping between
anxiety disorders, somatic disorders, and mood disorders, a possible link between
these conditions can be pointed out.

Self-Assessment Questionnaire

1. Which of the following sentences about the epidemiology of GAD is true?
(A) It is more common in female and in the elderly.
(B) It is less common in high-income countries.
(C) It is associated with smoking.
(D) It is a rare disorder, with a prevalence < 1% in the general population.

2. Which of the following diseases is not included in the DSM 5 diagnostic group of
“somatic symptom and related disorders”?
(A) Somatic symptoms disorder
(B) Illness anxiety disorder
(C) Body dysmorphic disorder
(D) Functional neurological symptom disorder

3. Which is one of the main brain structures implicated in the regulation of emo-
tional response?
(A) The prefrontal cortex
(B) The basal nuclei
(C) The corpus callosum
(D) The postcentral gyrus

4. Which is the most common alteration in positron emission tomography study
associated with patients affected by depression?
(A) Decreased diffuse captation of the tracer
(B) Augmented captation of the tracer in the frontal lobe
(C) Decreased captation of the tracer in the frontal lobe
(D) Decreased captation of the tracer in the limbic system

5. Which could be the best therapeutic approach for this clinical case?
(A) Antidepressants
(B) Antidepressants + mood stabilizers
(C) Antipsychotics
(D) Cognitive behavior therapy
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Conversion Disorders Across Psychiatry
and Neurology 13
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Abstract
The term conversion disorders refers to a variety of neurological symptoms
genuinely experienced by the patient but inconsistent with an underlying identi-
fiable neurologic cause. Conversion disorders have a high prevalence among
population, leading to frequent hospitalization and causing significant distress
and disability in patients. In the last years, a better understanding of the possible
phenotypes and underlying psychopathologic mechanisms in conversion
disorders has been provided. A complete neurologic examination represents the
main part of the clinical assessment in patients with conversion disorders and the
main tool to differentiate them from organic neurological conditions. The diag-
nosis of conversion disorders is based on the demonstration of positive functional
signs, together with the exclusion of signs of disease. Management of conversion
disorders is difficult, and many patients are reluctant to accept their diagnosis.
Neurologists, psychiatrists, psychologists, and physiotherapists need to work
together in order to help the patients to understand their symptoms and to heal.
The following chapter provides a detailed explanation about clinical assessment,
psychopathologic mechanisms, and current treatment of conversion disorders,
with the aim of helping physician in the diagnosis and differential diagnosis with
organic diseases. A clinical case is also presented to supply a concrete example of
how insidious can be the management of a conversion disorder.
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13.1 Introduction

The term conversion disorder or functional neurological symptom disorder (FNSD)
is referred to those neurological symptoms that are genuinely experienced (not
intentionally produced or feigned) by the patient but that are inconsistent with an
underlying identifiable neurologic or medical cause. These symptoms cause signifi-
cant distress or impairment in social, occupational, or other important areas of
functioning [1].

The first reports of conversion disorders date back to ancient times. Hippocrates
coined the term hysteria—from the Greek word hysterika (uterus)—to describe
symptoms (like anxiety, tremors, paralysis, convulsions) that were thought to be
caused by uterine pathology in females. The etiology of hysteria started to move
from the uterus to the brain, thus possibly affecting both sexes, from the end of the
seventeenth century. However, it was only in the nineteenth century that the concept
of conversion disorder came to prominence, thanks to the studies on hysteria by the
French neurologist Jean-Martin Charcot and his pupil Joseph Babinski (Fig. 13.1).
In 1895, Charcot’s student Sigmund Freud postulated with Joseph Breuer the
so-called conversion hypothesis, according to which emotional charge deriving
from painful experiences would be consciously repressed to relieve pain but sub-
consciously converted into neurological symptoms [2]. During the last 20 years,
several biological studies and randomized controlled trials have been performed in
order to investigate conversion disorder [3]. Nowadays many authors prefer the
more neutral and acceptable term FNSD [1], meaning that the symptoms arise from
abnormal nervous system functioning in the absence of structural pathology.

Conversion disorders are one of the most common reasons for referral to medical
attention and represent around 30–50% of outpatient visits in primary and secondary
care [4, 5]. Estimated incidence is 4–12 per 100,000 per year [6]. They have been
reported in patients of all ages, and they appear to be more common in rural settings,
lower socioeconomic status, and among military personnel [7]. The comparative
incidence among men and women is not known for certain [7]. However, Stone et al.
suggested that females are more likely to experience psychogenic non-epileptic
seizures than psychogenic weakness [8]. Patients with conversion disorders have
been found to be as disabled as patients with corresponding organic disease and even
more disabled. Their prognosis is considered poor [9, 10].

13.2 New Classification (DSM-V and ICD11): The Neurological
Positive Diagnosis

In the last 10 years, the classification of conversion disorders has been revisited.
Lately, the new Diagnostic and Statistical Manual of Mental Disorders, 5th Edition
(DSM-V) made substantive changes in the definition of conversion disorder, adding
the term FNSD and clarifying the criteria to make a correct diagnosis (Box 13.1)
[1]. It moved from the DSM-IV classification based on a psychological etiology
(following Breuer and Freud’s conversion hypothesis) to one based on the
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demonstration of typical presenting neurological signs [3, 11]. Moreover DSM-V
removed the requirement to identify a recent psychological factor and to exclude
symptoms that are intentionally produced or feigned by the patient.

Box 13.1 DSM-V Criteria for Conversion Disorder (or Functional Neurological
Symptom Disorder)

1. One or more symptoms of altered voluntary motor or sensory function.
2. Clinical findings provide evidence of incompatibility between the symptom

and recognized neurological or medical conditions.
3. The symptom or deficit is not better explained by another medical or mental

disorder.
4. The symptom or deficit causes clinically significant distress or impairment

in social, occupational, or other important areas of functioning or warrants
medical evaluation.

The 10th edition of the International Classification of Diseases (ICD-10) classi-
fied conversion disorders exclusively in the psychiatry section as dissociative motor,
seizure, and sensory disorders (F 44.4) [9]. However, in the 11th edition (ICD-11),
which is currently being revised and due by 2018, conversion disorders should
appear for the first time as a separate category in the neurology section as well as
in the psychiatry section [3].

Fig. 13.1 André Brouillet’s painting “Une leçon clinique à la Salpêtrière” (1887) illustrates
Charcot demonstrating a case of “hysteria” on a young lady, supported by Joseph Babinski (Pierre
Aristide André Brouillet, 1887, Paris Descartes University, Paris)
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DSM-V and ICD-11 classifications testify to the emerging belief that conversion
disorders are now considered a field in which both neurology and psychiatry (both
mind and brain) are equally important to diagnose and treat these disorders [4].

13.3 Phenotypes

Conversion disorder can present with a variety of neurological symptoms that may
be episodic or sustained, both acute and chronic. Non-epileptic seizures represent the
most common and reported phenotype, followed by functional sensory (including
hemisensory or other sensory disturbances or visual alterations) and functional
motor symptoms (including weakness, mixed motor/sensory movement disorder,
gait or speech disturbances) [5]. A list of symptoms that can be found in patients with
conversion disorder is provided in Box 13.2.

Box 13.2 Possible Phenotypes of Conversion Disorder
Non-epileptic seizures

Motor functional symptoms: unilateral weakness, monoparesis,
paraparesis, pseudoptosis, tongue deviation, cauda equina syndrome (leg
weakness and urinary retention)

Movement disorders: tremor, dystonia, gait disorder, myoclonus, parkin-
sonism, hemifacial spasm

Speech alterations: stuttering speech, speech arrests, foreign accent syn-
drome, hypophonia, dysphonia

Swallowing symptoms: globus sensation
Sensory functional symptoms: hemisensory syndrome (patient feels “cut in

half”), anesthesia, paresthesias
Visual symptoms: loss of acuity, intermittent blurring of vision, functional

binocular diplopia, monocular diplopia, voluntary nystagmus, complete
blindness

Others: dizziness, hearing loss, cognitive symptoms (poor concentration
and memory, impaired fluency, word-finding difficulty)

13.4 Clinical Assessment

The assessment of conversion disorders requires a detailed history-taking and a
neurological examination, as well as laboratory, neurophysiology, and neuroimag-
ing tests [7]. It is important to investigate symptoms in all organ systems and
evaluate any possible psychopathological comorbidities. Patients with conversion
disorders have high rates of depression and anxiety but are often reluctant and
worried about these questions; thus it is better to leave questions about psychiatric
symptoms till the end of the consultation [7, 12].

232 T. Carandini et al.



A complete neurologic examination represents the main part of the clinical
assessment in patients with conversion disorder. The famous painting by Brouillet
shows Jean-Martin Charcot during a lesson at the Salpêtrière, demonstrating the
“hysterical arc-de-cercle” (the “arching” position of the spinal column due to a
hyperextension similar to opisthotonus) on a young lady (Marie “Blanche”
Wittmann, known historically as the Queen of Hysterics), supported by Joseph
Babinski (Fig. 13.1). The latter would later spend much of his career searching for
objective clinical signs that cannot be mimicked by the patient, consciously or
unconsciously [13].

As assessed by the DSM-V [1], the diagnosis of conversion disorder is based on
the demonstration of positive functional signs—mostly related to inconsistency or
incongruity—and on the exclusion of signs of disease. Examples of positive signs in
conversion disorders are reported in Table 13.1.

Patients with conversion disorders, particularly with functional motor symptoms
or dissociative seizures, commonly experience depersonalization (the feeling of
being disconnected from the body) or derealization (the feeling of being discon-
nected from the surroundings) at the onset of their symptoms or attacks
[4]. Depersonalization and derealization are always important to investigate,
although patients are usually reluctant since they worry that these symptoms sound
“crazy.” They find it difficult to describe them and may just say they feel “dizzy”
[4, 15].

“La belle indifférence,” an apparent lack of concern about the nature or
implications of symptoms or disability, has been traditionally considered an impor-
tant feature in patients with conversion disorder. However, its role has been revised
because it has no validity in discriminating conversion disorder from recognizable
neurologic disease [15, 16].

All functional movement disorders are typically characterized by a rapid onset,
variability in frequency, amplitude, or distribution and improvement with distraction
[15]. The diagnosis is reinforced in presence of a Bereitschaftspotential (BP), a
premovement potential seen in voluntary movement during electroencephalogram
(EEG) [3]. The BP, also called the premotor potential, reflects activity in the motor
and supplementary motor areas leading up to voluntary muscle movement, thus
representing the cortical contribution to the planning of volitional movement.

Functional gait alteration is excessively unsteady or slow (with a marked delay in
initiation and subsequent “foot sticking” but without the subsequent improvement
typical of extrapyramidal disorders). Patients tend to fall toward or away from doctor
and may present sudden knee buckling, preventing themselves from falling before
they touch the ground [15]. A dragging gait with external or internal hip rotation is
characteristic of functional weakness [12].

Video EEG recordings provided useful information about non-epileptic seizures.
Objective signs that help distinguish dissociative from generalized epileptic seizures
are long-duration events (longer than 2 min), fluctuation of course, side-to-side head or
body movements, closed eyes during an attack, crying during or immediately after the
attack, and memory recall of being in a generalized attack. Conversely, onset during
sleep and stertorous breathing are more suggestive of epileptic activity [3, 4, 17].
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Table 13.1 Examples of clinical signs in conversion disorder

Motor signs

Arm stabilization test

Drift without pronation Arms stretched out, palms up in supinated position, fingers
adducted, eyes closed for 10 seconds: a downward drift and no
pronation are seen in functional paresis

Non digiti quinti sign Same maneuver: no abduction movement of the 5th finger is seen in
a functional paresis

Irregular drift Same maneuver: the arm drifts regularly in an organic paresis but
irregularly in a functional paresis

Inconsistency of direction Same maneuver: there is an oscillating movement of the arm
(downward-upward-downward) in functional paresis

Collapsing weakness Same maneuver: the arm collapses from the normal position with a
light touch (by the examiner [E]) in functional paresis

Nonconcavity of the palm
of hand

Same maneuver: no movement of the outstretched straight hand in a
flexed/concave position is seen in functional paresis

Weakness not
distal > proximal

Same maneuver: a greater weakness is presented in distality than
proximity (pyramidal distribution) ¼ organic. More weakness
proximal than distal ¼ functional paresis

Sternocleidomastoid test Patient [P] is asked to do a forced head rotation against E’s
resistance. In organic hemiparesis, sternocleidomastoid is usually
spared (as bilateral innervated). Sign positive if weakness of rotation
to the ipsilateral side appears

Give-way weakness During muscle strength testing, a normal strength is developed and
then suddenly collapses in functional paresis

Co-contraction Observation during muscle strength testing (or with surface
electromyography): simultaneous contraction of agonist and
antagonist resulting in no/little movement (¼ sign positive)

Arm-drop test E puts P’s arm over the head (P lying supine) and drops the weak
arm: in organic paresis the arm hits the face; in functional paresis a
voluntary movement allows avoiding the face

Drift against gravity P lying supine, arm stabilization with an angle of 45� toward the
head: in organic paresis arm drifts with gravity; in functional paresis
the arm is lifted against gravity and drifts in the former manner of
the usual arm stabilization test

Spinal injury test P in supine position asked to lift up his knees; if not possible E lifts
them up. Sign positive if P keeps leg up after lifted by E, sign
negative if leg drops in abduction

Babinski trunk-thigh test P in supine position, arms across chest, asked to sit up. In organic
paresis, the paretic limb rises above the bed, and the contralateral
shoulder comes forward. In functional paresis, no asymmetry is seen

Leg stabilization

Mingazzini: drift without
extension

P in supine position, legs bent 90� at the hip and knees, eyes closed
for 5 s: in organic paresis there is a hip + knee extension with the
downward drift; in functional paresis only the lower part of the leg
drifts (knee bent) without an extension movement of the hip

Mingazzini: irregular drift Same maneuver: the leg drifts regularly in an organic paresis but
irregularly in a functional paresis (¼ sign positive)

Barré: drift without
contraction

Leg stabilization in prone position, legs bent 90� at the knees: in
functional paresis, rapid drift without contraction of the hamstring
muscles

(continued)
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Table 13.1 (continued)

Motor signs

Hoover’s sign (A) P supine, E’s hand under paretic leg (under heel): P exerts max
force downward
(B) Same but P exerts max force upward with contralateral leg
(against E’s resistance)
Comparison of felt pressure in E’s hand under paretic side heel.
Hoover positive if strength in condition B > A. Hoover negative if
strength B ¼ or < A

Sensory signs

Nonanatomical sensory
loss

Diminished sensation fitting a “nondermatomal pattern,” for
example, anteriorly but not posteriorly delineated truncal deficit,
unilateral glove or sock distribution, sharp midline delineation in
one limb (hemilimb distribution) or face/trunk

Systematic failure Sign positive if patients always fail in a discriminative task (e.g., pin
or prick/cold-hot/up- or down-going joint)

Splitting the midline Sign positive if exact splitting of sensation in the midline

Splitting of vibration
sense

Sign positive if difference in the sensation of a tuning fork placed
over the left compared to the right side of the sternum, chin, or
frontal bone

Yes/no test P with eyes closed is asked to say “yes” when he feels E touching
and “no” when he does not

Description of gait

Falls always in direction
of support

During walking P falls always to the side of E (or another hold, e.g.,
wall, furniture, etc..)

Excessive slowness Resembling slow motion, incompatible with a neurological disease

Hesitation P’s initiation of intended movement is either delayed or impossible;
the feet seem to stick on the ground; not overcome as the first step is
taken (like in Parkinson)

Walking on ice A walking pattern mimicking ice skating or “as if” on slippery
ground

Robot walk Robotic, staccato, stiff, and square-cut walking pattern

Noneconomic posture A walking pattern that requires considerable effort as well as
balance to maintain the posture (e.g., walking with knees flexed)

Sudden knee buckling Knee buckling during stance or walk but usually with no falls

Leg dragging The leg is dragged at the hip behind the body instead of performing
a circumduction

Tremulousness Body tremor with up and down shaking of the body (flexion/
extension of the knees), not compatible with an orthostatic tremor

Flailing arms Exaggerated large amplitude movements of the arms during
walking—seemingly to keep the balance

Bizarre excursion of the
trunk

Large amplitude body sway building up after a silent latency of a
few seconds

Sudden side steps P will display a big displacement in his trajectory with sudden side
steps, without falling

Staggering long distances
to obtain support from
opposite walls

Very instable gait but no falls, as subject will find a support, even if
far out of reach

(continued)
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As regards functional visual symptoms, many tests could give an objective
measure of acuity [18]. The most commonly used test in patients with suspected
functional monocular visual problems is the fogging test. Lenses of progressively
increasing power are placed before the “unaffected” eye, while the vision is tested
(with both eyes open); eventually the “unaffected” eye will be sufficiently blurred for
the examiner to be certain that the “affected” eye is in fact reading [4, 12,
18]. Patients complaining of a loss of visual field can be tested at bedside by looking
for “tubular fields.” Psychogenic field defects remain unchanged in width when
tangent screen testing is performed at varying distances while maintaining equi-
valence by adjusting target size and are consequently known as “tubular fields.” In
the presence of true loss of field, the area of constricted field expands with increasing
test distance [18].

13.5 Mechanism of Functional Disorders

Many biological, psychological, and social factors may predispose patients to
conversion disorder and then precipitate or perpetuate the symptoms (for a complete
review, see Stone et al., Neurol Clin, 2011) [12].

Psychodynamic models state Freud’s conversion hypothesis and emphasize
abnormal interpersonal relationships that develop due to problematic relationships
or traumatic experiences [5]. Conversely, cognitive-behavioral theory (CBT) states
that conversion symptoms are generated by factors such as processing of perception

Table 13.1 (continued)

Description of gait

Psychogenic Romberg Constant falls toward or away from the observer, large amplitude
body sway building up after a silent latency of a few seconds and
improvement of balance with distraction

Visual signs

Convergence spasm Tendency for the convergence reflex to be transiently overactive,
either unilaterally or bilaterally. Lateral gaze restriction can
sometimes be present, but the presence of miosis helps to confirm
the diagnosis

Fogging test Placing lenses of progressively increasing power before the
“unaffected” eye, while the vision is tested (with both eyes open)
until the “unaffected” eye becomes sufficiently blurred for the E to
be certain that the “affected” eye is reading

Tubular fields Psychogenic field defects remain unchanged in width when tangent
screen testing is performed at varying distances while maintaining
equivalence by adjusting target size

General signs

Expressive behavior Suffering and strained facial expression, mannered posture of the
hand, moaning, hyperventilation

Adapted from Daum et al. [14]

236 T. Carandini et al.



and behavior outside of awareness, selective attentional bias that amplifies minor
physiological stimuli and asymmetries, dissociation, and maladaptive thoughts
[19]. Recently, several functional imaging analyses have studied the neural basis
of functional motor disorders [20–25]. In summary, they found an alteration in areas
involved in planning, execution, and interpretation/attribution of movement,
moderated by those areas involved in emotional regulation [3]. Moreover, frontal
cortical and limbic activation associated with emotional stress may act via inhibitory
basal ganglia-thalamocortical circuits to produce a deficit of conscious sensory or
motor processing [26].

13.6 Therapy

It is now well accepted that a good explanation to the patient of the nature of his
functional symptoms and the sharing of his physical signs are the main prerequisites
for successful treatment of a conversion disorder [12]. It is important to use an
appropriate terminology, in order not to alienate the patients, to accurately show
them the inconsistency of their positive clinical signs, to emphasize that you believe
their symptoms are genuine and not “made up” or “crazy,” to explain that their
symptoms are common and potentially reversible, and to arrange a follow-up [4, 15,
27]. A constructive time-consuming explanation can be therapeutic itself [28].

Physiotherapy and physical treatments have a favorable impact on patients with
functional motor disorders [3, 27, 29]. Recent randomized controlled trials found
that both CBT and hypnosis may be beneficial in conversion disorders [12, 30,
31]. Conversely, psychodynamic psychotherapy lacks empirical support, although it
is historically popular in the treatment of functional neurological symptoms
[12]. Other treatments that have been evaluated as potentially helpful in conversion
disorders are transcutaneous electrical nerve stimulation, transcranial magnetic
stimulation, biofeedback, and therapeutic sedation.

As regards pharmacotherapy, there is little evidence of its benefit in conversion
disorders. Antidepressants can be used starting at a low dose when there are
symptoms known to respond to these agents, such as depression, anxiety, pain, or
insomnia [28]. The literature reports a case successfully treated with haloperidol [32]
and one that benefited from electroconvulsive therapy (ECT) [33].

Patients with conversion disorders usually refer first to a neurologist due to the
characteristics of their symptoms. Once the diagnosis is suspected, many
neurologists hand care back to the family doctor or refer the patient to a psychiatrist.
However, it is important that the neurologist should play an active role in the
management of patients with conversion disorders. Where unimproved, patients
should be referred to a psychiatrist with a careful explanation, a trial of
antidepressants, and physiotherapy [12].
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13.7 Case Presentation

A 46-year-old man presented to the emergency room of our clinic due to a sudden
episode of nonfluent aphasia, lasting 15 min and then completely resolving. Basal
CT scan was negative, and he was admitted to our neurological department with the
suspected diagnosis of transitory ischemic attack.

Patient was known to have a 3-year history of progressively worsening
paraparesis and urinary incontinence. Symptoms developed subacutely 2 months
after the surgical exeresis of an abdominal lipoma and gradually led to the loss of
walking and to a severe impairment in his social and occupational life. He previously
underwent a spine MRI study, with no evidence of signs of myelopathy. In parallel,
patient referred a history of epilepsy with desultory episodes of pleomorphic seizures
(absence, focal, and tonic-clonic generalized), for which he was currently under
antiepileptic treatment with phenobarbital. He was also known for depression and
anxiety, treated with benzodiazepines, but he was not regularly followed by a
psychiatrist. Moreover, he was receiving a strong analgesic therapy with opioids,
acetaminophen, and nonsteroidal anti-inflammatory drugs due to chronic
abdominal pain.

During hospitalization, the speech disturbance relapsed several times. Symptoms
typically presented after eating and lasted about 15 min. Patient referred that he was
able to feel the onset of the “attack” claiming that “during digestion I feel like I’m
being disconnected from my body.” During attack his speech was discontinued,
poor, and slowed, with frequent anomie. Patient was not able to move his mouth
properly but was once able to write a note correctly: “I’m having an aphasia attack
because I’m digesting.” He was suffering very much and worried about his
symptoms.

At neurological examination, patient had a severe paraparesis, being unable to
move his legs with the exception of movements of flexion and extension of the feet.
He was confined to a wheelchair and suffered from urinary incontinence with the
constant need of self-catheterization. Nevertheless, legs had a normal muscular
tropism and tone, deep tendon reflexes were normal, and the plantar reflex caused
a flexion of the toes of both feet. Sensibility and other neurologic domains were
preserved.

Blood tests resulted normal. We repeated a brain and spine MRI and a MRI
angiography, which excluded pathologic lesions in the central nervous system, both
acute and chronic, and vascular alterations. Neurophysiologic exams did not evi-
dence an involvement of the central and peripheral nervous system. Particularly,
both the motor and somatosensory evoked potentials were normal, and the electro-
myography showed only a poor activation of the motor unit potential, possibly on a
voluntary basis. We also performed an EEG (both standard and after sleep depriva-
tion), which resulted normal. Lastly a urodynamic testing did not reveal an underly-
ing neuroanatomical cause for the patient’s urinary incontinence.

In conclusion, the patient presented with transient episodes of nonfluent aphasia
occurring during digestion, associated with a history of paraparesis, urinary inconti-
nence, and pleomorphic seizures. Due to these symptoms, patient manifested
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significant distress and impairment in social and occupational life. All the instru-
mental exams performed resulted normal, and the clinical evaluation showed incom-
patibility between the symptoms and recognized neurological or medical conditions.
In accordance with DSM-V, a diagnosis of conversion disorder was made [1]. Nota-
bly, no specific clinical signs, as listed in Table 13.1, were used to support the
diagnosis.

After diagnosis, patient received an extensive explanation of his symptoms and
his condition. Physiotherapy was started and patient was referred to a psychologist.
Patient underwent structured clinical interview for DSM-IV axis I and II disorders
(SCID-I and SCID-II), which confirmed the diagnosis of conversion disorder and
excluded a personality disorder, respectively. Despite several time-consuming talks,
patient refused the diagnosis and claimed the urgent need of further medical
investigations. Given his reluctance and hostility, together with the long history of
his illness, we referred the patient to a psychiatrist, but he never attended the
scheduled visit. After discharge, patient was lost at the neurological follow-up.

13.8 Literature Review

This case-report regards a middle-aged man presenting to the emergency department
because of transitory episodes of speech impairment; he was hospitalized with the
suspected diagnosis of transitory ischemic attack. However, the accurate evaluation
of the “aphasic attacks” that recurred during the following days, together with the
negative results of the instrumental exams performed, leads us to a diagnosis of
functional speech disorder.

Functional cognitive disorders represent a common but understudied part of
conversion disorders. As reported by Pennington and colleagues, one-third of
patients of less than 60 years referred for cognitive symptoms had a final diagnosis
of functional cognitive disorder [34]. Delis and Wetter divided patients with cogni-
tive functional disorders in two categories: those having cogniform disorder and
those with cogniform condition, according to whether or not their symptoms affected
their daily performance and social life [34, 35]. The majority of patients complain of
poor concentration and memory alterations, but nonneurogenic speech disorders are
also reported, with impaired fluency, jumbling of words when speaking, word-
finding difficulty, and variability in speed of response [36]. Few studies are available
about functional speech disorders: although a young/middle-aged female predomi-
nance is suggested, no information on the incidence or prevalence and no classifica-
tion system are available [37]. Mendez has recently reviewed functional speech
disorders in detail. Generally functional aphasias are “nonfluent” with abnormal
quantity and flow of language, agrammatism, and relatively preserved comprehen-
sion, naming, and repetition [37]. The patient described above had recurrent transi-
tory episodes of speech disturbance characterized by impaired fluency and word-
finding difficulty. These episodes could be differentiated from organic aphasia for
several reasons: (1) they occurred only in certain moments of the day and particu-
larly after eating; (2) during these episodes, the patient retained comprehension,
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reading, and writing; and (3) as frequently experienced in conversion disorders [4],
the patient felt depersonalization (the feeling of being disconnected from the body) at
the onset of his attacks.

The speech alteration was not the only manifestation of patient’s conversion
disorder. Indeed he was also known for a long history of paraparesis and urinary
incontinence, gradually developed after a trivial surgical abdominal intervention that
could not be related to his presumed spinal problem. Inconsistency of his motor
symptoms was noted, i.e., patient was able to move from the bed to the wheelchair
with no aid, and no sign of disuse was observed in his muscles (such as muscular
atrophy or spasticity). A useful test that can be performed in patients with suspected
functional motor symptoms is electromyography, searching for poor activation. This
term refers to the reduced firing of motor unit potentials (MUPs) during voluntary
contraction. In contrast to reduced recruitment, in which a few MUPs fire at rapid
rates, with poor activation, the MUPs fire slowly with a normal rate of recruitment.
Poor activation can be related to pain (not complained of by our patient), upper
motor neuron lesions (not detected with MRI and motor evoked potentials), or poor
cooperation possibly due to a functional disorder.

Moreover, despite that the patient did not experience any seizure during hospital-
ization, his history of pleomorphic epilepsy (absence, focal and tonic-clonic
generalized), without a previous pathologic EEG, led us to suspect associated
functional epilepsy. Notably, the patient was taking antiepileptic treatment without
a precise medical indication, with all the possible side effects of the drug.

Lastly, our patient suffered from depression and anxiety, symptoms that are
commonly reported in patients with conversion disorders [7].

In the assessment of our patient, no specific clinical signs, as listed in Table 13.1,
were used to support the diagnosis of conversion disorder. This underlines how
fundamental are the neurologist’s experience and the knowledge of semeiotics in the
assessment of conversion disorders. Together with the neurologist, the psychologist
confirmed the diagnosis of conversion disorder and excluded a personality disorder,
using the SCID-I and SCID-II scales, respectively.

Despite the best efforts of physicians, the patient was firmly reluctant to accept
the diagnosis of conversion disorder and did not attend the scheduled visits of
follow-up. This underlines how difficult the management of conversion disorder
may be. As reported in literature, a substantial proportion of patients with conversion
disorders are not able to accept or understand the diagnosis, making their treatment
impossible [4, 28]. The website www.neurosymptoms.org is a useful tool, created by
a neurologist to give patients a better understanding of their symptoms and to help
them to comprehend the difference between real neurological and functional non-
organic symptoms.

In conclusion, conversion disorders represent a common problem that causes
significant distress and disability. In the last years, a better understanding of the
possible phenotypes, underlying psychopathologic mechanisms, and new treatments
have been provided. Given the difficult management of conversion disorders,
neurologists, psychiatrists, psychologists, and physiotherapists need to work
together [3] in order to help the patients to understand their symptoms and to heal.
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Key Points

• The term conversion disorder or functional neurological symptom disorder is
referred to those neurological symptoms that are genuinely experienced (not
intentionally produced or feigned) by the patient but that are inconsistent with
an underlying identifiable neurologic or medical cause.

• Conversion disorders are one of the most common reasons for referral to medical
attention and represent around 30–50% of outpatient visits in primary and
secondary care.

• DSM-V and ICD-11 classifications testify to the emerging belief that conversion
disorders are now considered a field in which both neurology and psychiatry are
equally important to diagnose and treat these disorders.

• Conversion disorder can present with a variety of neurological symptoms
(non-epileptic seizures, sensory, motor, and cognitive symptoms) that may be
episodic or sustained, both acute and chronic.

• The assessment of conversion disorders requires a detailed history-taking and a
neurological examination, as well as laboratory, neurophysiology, and neuroim-
aging tests.

• Patients with conversion disorders commonly experience depersonalization or
derealization at the onset of their symptoms or attacks.

• The neurologist’s experience and a knowledge of semeiotics and positive func-
tional signs in the assessment of conversion disorders are fundamental for
diagnosis.

• A good explanation to the patient of the nature of his functional symptoms and the
sharing of his physical signs are the main prerequisites for successful treatment of
a conversion disorder.

• Given the difficult management of conversion disorders, neurologists,
psychiatrists, psychologists, and physiotherapists need to work together in order
to help the patients to understand their symptoms and to heal.

Self-Assessment Questionnaire

1. In DSM-V and ICD-11 classifications, conversion disorders are considered:
(A) A field of psychiatry
(B) A field of neurology
(C) A field in which both neurology and psychiatry are equally important
(D) A field of psychology

2. The most common phenotype of conversion disorders is:
(A) Swallowing alteration
(B) Non-epileptic seizure
(C) Complete blindness
(D) Word-finding difficulty

3. In Daum’s proposed classification of clinical positive signs in conversion
disorders, Hoover’s sign is considered:
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(A) Highly reliable
(B) Reliable
(C) Suggestive
(D) Not suggestive

4. Poor activation at electromyography can’t be:
(A) Related to pain
(B) Related to poor cooperation possibly due to a functional disorder
(C) Related to upper motor neuron lesion
(D) A normal finding

5. The best therapeutic approach to functional symptoms is:
(A) Antidepressants
(B) Neuroleptics
(C) Electroconvulsive therapy
(D) A good explanation to the patient of the nature of his functional

symptoms and the sharing of physical signs
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Long-Acting Injection for Psychotic
Disorder 14
M. C. Mauri and C. Di Pace

Abstract
We present the case of a patient (27 years old) with a diagnosis of psychotic
disorder who started a long-acting therapy after unsuccessful antipsychotic oral
treatment. After the first admission, he was treated with haloperidol, but a few
months later, he discontinued therapies due to extrapyramidal side effects. A new
hospitalization was necessary for reacutization of his psychotic symptoms
characterized by severe incongruous laughter, agitation, hostility, and delusions
of persecution. In the psychiatric unit, olanzapine was started. By the second day,
his psychotic presentation cleared with exception of mild residual perplexity and
social isolation. By the fourth day of olanzapine treatment, patient agreed to start
long-acting injectable olanzapine with the goal to eventually discontinue the oral
olanzapine to provide a safeguard for nonadherence, and he was successfully
discharged home.

In the presented case, we modified the dosage and the frequency of the
injections on the basis of clinical picture, adapting the long-acting therapy to
patient’s symptomatology with a good clinical response. Given the complex
nature of symptoms presentation and medication regimens, some patients may
benefit from personalized treatments. The new long-acting injectable options
provide additional flexibility in terms of increasing the time interval between
injections.
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14.1 Introduction

The management of patients with psychotic disorders should extend beyond acute
psychotic symptoms control to include prevention of relapse, amelioration of nega-
tive and cognitive symptoms, and improvement in the patient’s overall functional
capacity and quality of life [1]. Maintained antipsychotic therapy is a key element in
relapse prevention because of covert noncompliance to treatment [2]. Poor compli-
ance is the most predictive factor of rehospitalization. Depot preparations of the
conventional neuroleptics are recognized for the important role they play in the
management of patients with psychotic disorders; they reduce the daily fluctuations
in plasma drug concentrations and thus can maximize both the efficacy and tolera-
bility of treatment [3].

This is reflected in reduced rates of relapse and rehospitalization in patients
receiving depot neuroleptics compared to those treated with oral formulations [3].

Usually, the use of long-acting injections (LAIs) has been reserved for patients
suspected to be poorly adherent and uncooperative or those with refractory illness.
Individuals in the early stages of their disorder may be ideal candidates for treatment
with an antipsychotic LAI. In psychotic disorders, the initial treatment period
represents a critical window which might determine the illness trajectory
[4]. These individuals are sensitive to medication side effects and often have limited
insight or acceptance of their illness, which in turn contributes to the poor adherence,
high-treatment discontinuation rates, and relapse rates. Also, many individuals in the
early stages of the disease pathway do not accept the gravity of their illness, and
there can be a false sense of treatment being unnecessary or an unwanted imposition.
Additionally, many clinicians may have the preconceived view that patients are
unwilling to accept injections in the early stages of their disease. This presumption of
rejection could be viewed as physician prejudice, in an era when fully informed
patient choice is advocated [5].

Recently, many authors have demonstrated the effectiveness and the clinical
advantages of LAI even in early schizophrenia [5, 6]. Usually, medication-naïve
individuals are acutely sensitive to antipsychotics in terms of responsiveness as well
as of side effects, including extrapyramidal symptoms and weight gain [7]. However,
it is generally thought that LAIs have a more acceptable side-effect profile in
comparison with their oral counterparts due to their differences in pharmacokinetics,
and any concerns over debilitating side effects may be due to dosing errors; peaks
and troughs in drug concentrations can be minimized via the dose averaging of LAIs,
reducing the risk of some adverse effects of these medications [8].

Heres et al. [9] found that the three main factors influencing their choice not to
prescribe a LAI for subjects with a psychotic episode were: (a) limited availability of
different second-generation antipsychotic depot drugs, (b) the frequent rejection of
the depot offer by patients, and (c) the patient’s skepticism based on an inexperience
of relapse, demonstrating the importance of a patient-centered approach when
discussing LAI as a treatment option. The prescription of a LAI should also involve
a collaborative psychosocial approach concentrating on the individual’s needs and
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involving the multidisciplinary team in order to optimize outcomes. This approach
would be consistent with first-episode or early intervention services [10].

14.2 Emerging Long-Acting Antipsychotics: What’s New, What’s
Different, and What’s Next?

Since the introduction of risperidone long-acting injection in 2003, three additional
second-generation antipsychotics have become available in a long-acting injectable
formulation: paliperidone, olanzapine, and aripiprazole. Although these different
depot options can help with adherence and thus encourage better treatment out-
comes, they differ in terms of specific indications, approved injection sites, needle
gauge, injection volume, injection interval, requirements for oral supplementation,
availability of prefilled syringes, storage needs, and postinjection observation period,
as well as potential drug-drug interactions and commonly encountered adverse
reactions [11].

There are several new and emerging medication interventions for both the acute
and maintenance treatment phases of schizophrenia. Recently approved are two new
dopamine-receptor partial agonists, brexpiprazole and cariprazine, as well as two
new long-acting injectable antipsychotic formulations, aripiprazole lauroxil and
3-month paliperidone palmitate. The new long-acting injectable options provide
additional flexibility in terms of increasing the time interval between injections.

Risperidone microspheres require a period of overlap of 3 weeks with oral
risperidone. It has a 2-week dosing interval.

Olanzapine pamoate does not need to overlap with oral olanzapine. It has a
small risk of postinjection syndrome (0.07% of injections): symptoms include
sedation, confusion, agitation, anxiety, aggressiveness, dizziness, ataxia, and extra-
pyramidal symptoms. This risk limits olanzapine pamoate use. After injection, the
patient must be monitored for 3 h by a health-care professional.

Paliperidone palmitate does not need overlap with oral paliperidone and
requires two separate loading dose injections during the first week.

The 3-month paliperidone palmitate (PPM-3) formulation can only be used if
the patient has been receiving 1-month paliperidone palmitate injections for at least
4 months. It is administered four times a year, providing the longest interval of any
approved LAI.

Aripiprazole monohydrate requires a period of overlap of 2 weeks with oral
aripiprazole. Available as a lyophilized powder which needs to be reconstituted.

Aripiprazole lauroxil requires a period of overlap of 3 weeks with oral ari-
piprazole, available as a prefilled syringe that does not require reconstitution.
Aripiprazole lauroxil is not available in Italy.

The first aripiprazole LAI formulation, Abilify Maintena®, was approved in early
2013 at the recommended dose of 400 mg IM injection every 4 weeks. Aripiprazole
lauroxil (Aristada®) is a newer LAI aripiprazole formulation, which was FDA
approved in October 2015. Aripiprazole lauroxil is an N-acyloxymethyl prodrug
that undergoes a two-step bioconversion in the plasma from the lauroxil to an

14 Long-Acting Injection for Psychotic Disorder 247



intermediate N-hydroxymethyl-aripiprazole via enzyme-mediated hydrolysis. The
N-hydroxymethyl-aripiprazole then undergoes a hydrolysis reaction to aripiprazole.
Aripiprazole lauroxil is available at a dose of 441 mg (deltoid or gluteal), 662 mg,
and 882 mg (only gluteal) corresponding to aripiprazole LAI 300 mg, 450 mg, and
600 mg (corresponding to oral aripiprazole 10 mg/day, 15 mg/day, and 20 mg/day),
respectively. While these two formulations are similar with respect to dosing/
administration intervals, they are different with regard to their formulations which
influence some of their pharmacokinetic parameters including T1/2 and Tmax [12].

Considering the prevention of relapses, the effectiveness of newer LAIs
(aripiprazole, olanzapine, paliperidone, and risperidone) and older LAIs (halo-
peridol, fluphenazine, flupenthixol) is similar [13, 14] (Boxes 14.1 and 14.2).

Box 14.1 First-generation antipsychotics available as long-acting injectable
medications

Drug Starting dose (mg) Maintenance dose (mg)

Haloperidol decanoate 50 50–200 every 3–4 weeks

Fluphenazine decanoate 12.5 12.5–50 every 2–3 weeks

Flupenthixol decanoate 20 50–300 every 2–4 weeks

Zuclopenthixol decanoate 100 200–500 every 1–4 weeks

Second-generation antipsychotics available as long-acting injectable medications

Drug (Brand
name) Manufacturer

Available
formulations

Injection
interval Comments

Aripiprazole
monohydrate
(Abilify
Mantenna)

Otsuka/
Lundbeck

300, 400 mg
vials,
prefilled
syringes

400 mg once/
month

Requires a period of
2 weeks of overlap
with oral
aripiprazole.

Aripiprazole
lauroxil
(Aristada)

Alkermes 441, 662,
882 mg
prefilled
syringes

441–882 mg
once/month
882 mg q
6 weeks

The 882 mg dose can
be administered
every 6 weeks.
Requires a period of
3 weeks of overlap
with oral
aripiprazole.

Olanzapine
pamoate
(Zyprexa
Relprew)

Lilly 210,
300, 405 mg
vials

150–300 mg
q2 weeks
300–405 mg
once/month

Requires monitoring
post injection (3 h)

Paliperidone
palmitate
(Invega
Sustenna,
Xeplion)

Janssen 39, 78, 117,
156 or
234 mg
prefilled
syringes

117 mg once/
month

Oral
supplementation not
necessary.

(continued)
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Box 14.1 (continued)

Paliperidone
palmitate
(Invega
Trinza)

Janssen 273,
410, 546,
819 mg
prefilled
syringes

410 mg q3
months

Use in patients
already treated with
Invega Sustenna

Risperidone
microspheres
(Risperdal
Consta)

Janssen 12.5,
25, 37.5 or
50 mg vials

25 mg q2
weeks

Requires a period of
3 weeks of overlap
with oral risperidone

Box 14.2 Potential advantages and disadvantages of long-acting drugs

Potential advantages Potential disadvantages

• Early identification of nonadherence
• Providing a mechanism for monitoring
adherence with injections
• No need to remember to take medication
every day
• Regular interactions between patient and
medical staff
• Reduced relapse frequency and
rehospitalization rates
• Clear attribution of the cause of relapse or
non-response, discriminating between
nonadherence or lack of response
• Reduce the risk of accidental or
deliberated overdose
• Treating patients with more stable plasma
concentrations than oral medications
• Avoidance of first-pass metabolism—

better relationship between dose and blood
level of drug
• Lower and less frequent peak plasma
level—reduced side effects

• Slow-dose titration
• Longer time to achieve steady-state levels
• Less flexibility of dose adjustment
• Delayed disappearance of distressing
and/or severe side effects
• Pain at the injection site can occur, and
leakage into the subcutaneous tissue and/or
the skin may cause irritation and lesions
(especially for oily long-acting injectable)
• Burden of frequent travel to outpatient
clinics or home visits by community nurses
for their administration
• Risperidone long-acting injectable needs
refrigeration, which may be cumbersome in
some latitudes
• Perception of stigma
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Box 14.3 Recommended dosage scheme between oral olanzapine
and olanzapine LAI

Oral dose Starting dose Maintenance dose

10 mg 210 mg/2 weeks; 405 mg/4 weeks 150 mg/2 weeks; 300 mg/4 weeks

15 mg 300 mg/2 weeks 210 mg/2 weeks; 405 mg/4 weeks

20 mg 300 mg/2 weeks 300 mg/2 weeks

14.3 Case Presentation

A.S., a 27-year-old Italian male (height 185.0 cm, weight 80 kg) with diagnosis of
psychotic disorder not otherwise specified, was referred to our inpatient clinic for the
first time in October 2015 for a psychotic episode with aggressiveness and psycho-
motor agitation.

No previous psychiatric history had been reported before this episode. He had a
family history for unipolar major depressive disorder (maternal grandmother). He
interrupted studies before college. He works in a mechanical workshop with his
father. He had a normal childhood and upbringing. He was shy and reserved, but he
had friends during childhood/adolescence.

Substance abuse was reported by the patient: he had used cannabis daily since he
was 15 years old and sporadically since he was 17 years old; he had drunk alcohol
occasionally since he was 15 years old. His medical history includes previous
varicocele, appendectomy, and bacterial pneumonia. The subpsychotic symptoms
appeared gradually, and the time frame was not clear. After the first admission
(October 2015), he was treated with haloperidol (titrated up to 6 mg/day); after
few months he discontinued therapies due to extrapyramidal side effects.

In September 2016 a new hospitalization was necessary: the patient was brought
to the emergency room by his father for psychotic reacutization, exhibiting severe
incongruous laughter, agitation, hostility, and delusions of persecution.

His family said that he became irritable, sleepless, and aggressive toward his
ex-girlfriend, and he presented a delusional jealousy. Furthermore, in the last
months, the family referred reduced social drive, loss of motivation, lack of interest,
and difficulties in work activities (he missed several days of work), with a decrease
in quality of life.

During hospital stay, the patient was disorganized, paranoid, and believed that he
was being judged by the public. He was socially isolative with flat affect and
neglecting his personal hygiene. He denied any perceptual disturbances. There was
no history of mood symptoms or medical illness. The patient’s physical exam-
ination, laboratory values, revealed no abnormalities. His toxicology screen was
negative.
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The magnetic resonance imaging (MRI) and fluorodeoxyglucose positron emis-
sion tomography (FDG-PET) showed no significant modification in the normal and
symmetric brain metabolism (Fig. 14.1). The brief assessment of cognition in
schizophrenia (BACS) was assessed, showing a deficient motor proficiency
(Table 14.1). Wechsler Adult Intelligence Scale (WAIS) intelligence quotient
(IQ) was 88. In the psychiatric unit, treatment with olanzapine was initiated. The
patient responded well. By the second day, his psychotic presentation cleared with
an exception of mild residual perplexity and social isolation. By the fourth day of
olanzapine treatment, A.S. agreed to start long-acting injectable olanzapine with the
goal of eventually discontinuing the oral olanzapine to provide a safeguard for
nonadherence, and he was successfully discharged home with a diagnosis of
schizoaffective disorder.

Subsequently, olanzapine LAI, 300 mg intramuscularly (IM), was administered
into the gluteal muscle every 2 weeks in day hospital. At every injection olanzapine
plasma levels (PL) were determined (Fig. 14.2). Some weeks after initiating
olanzapine LAI, a marked improvement in psychiatric symptoms was noted.

Fig. 14.1 MRI (left) and FDG-PET (right) images

Table 14.1 Neurocognitive evaluation

Test Normal Score Score Comment

Language

Verbal fluency v.n. ≥ 31.68 40.50 Normal

Memory

Verbal memory v.n. ≥ 33.01 41.00 Normal

Motor proficiency

Token task v.n. ≥ 68.77 57.25 Deficit
Symbol-coding task v.n. ≥ 40.49 35.25 Deficit
Frontal proficiency

Working memory v.n. ≥ 14.93 22.75 Normal

Tower of London v.n. ≥ 12.37 15.00 Normal
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Between September and March 2017, A.S. showed a good adherence and clinical
stabilization as demonstrated by clinical rating scales BPRS (the Brief Psychiatric
Rating Scale) and PANSS (Positive and Negative Syndrome Scale) (Fig. 14.3).
A.S. revealed perception disturbance during his stay in the inpatient unit.

Fig. 14.2 Patient’s olanzapine plasma levels during olanzapine LAI treatment

Fig. 14.3 BPRS and PANSS total score (mean values � SD) time course
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In April 2017 at follow-up appointment, A.S. presented acute worsening of
apathy, social isolation, loss of interest in activities, and hypersomnia. The plan
was to reduce the olanzapine LAI frequency from 300 mg IM every 2 weeks to
405 mg every 4 weeks.

In June 2017, since patient complained of worsening irritability and suspicious-
ness, approximately 5 days prior to his next injection, his current regimen
(olanzapine LAI 405 mg every 4 weeks) was modified (olanzapine LAI 405 mg
every 3 weeks) for this wearing off of symptoms. These pharmacological changes
resulted in a good stabilization of clinical symptomatology (Fig. 14.4). As of July
2017, he continues to tolerate the olanzapine LAI and reports not needing to use oral
additional therapies.

14.4 Literature Review

We presented a clinical case of a young patient with a diagnosis of psychotic dis-
order who started a long-acting therapy after unsuccessful antipsychotic oral
treatment.

The guidelines for depot antipsychotic treatment that were developed by a
European neuropsychopharmacology consensus conference recommend that: “any
patient for whom long-term antipsychotic treatment is indicated should be consid-
ered for depot drugs” [15].

Many physicians are still reluctant to use long-acting antipsychotics initially.
According to literature, there are several studies in support of depot antipsychotic

Fig. 14.4 Timeline of course of illness
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use as first-line treatment for patients with schizophrenia, which may improve
adherence and thereby lower risk of relapse, suicide, and rehospitalization [16].

In the presented case, we modified the dosage and the frequency of the injections
on the basis of the clinical picture, adapting the long-acting therapy to patient’s
symptomatology with a good clinical response. Given the complex nature of
symptoms presentation and medication regimens, some patients may benefit from
personalized treatments.

The dosing strategies for LAI antipsychotics include relatively standardized
conversions from oral formulations to recommended administration intervals. The
injection intervals for LAIs depend on the specific agent and are based on extensive
pharmacokinetic studies of patients. Although not extensively reported in the litera-
ture, there are clinical reports of some patients requiring shorter dosing intervals or
higher than approved doses of LAI antipsychotics with unclear reasons [12].

Regarding olanzapine LAI, there is a broad range in time between injections.
Most patients continue to receive the same initial dose instead of switching to a
maintenance dose. This may suggest that some clinicians are not reassessing the dose
after the initial starting dose because the patient was stabilized on olanzapine oral
before beginning olanzapine LAI [17]. Mauri et al. [18] demonstrated efficacy of
olanzapine LAI in maintenance treatment of schizophrenia also at lower dosage. The
recommended initial and maintenance doses equivalent to those for oral olanzapine
are given in Boxes 14.3 and 14.4.

Our case report suggests further investigations of dosing and frequency strategies
during a long-acting treatment.

Furthermore, there are multiple studies showing the efficacy of oral atypical
antipsychotics in the treatment of bipolar I disorder (BP-I); however, literature
data on the use of LAIs in BP-I are lacking. Adherence remains a significant
challenge in the treatment of patients with BP-I. Available data on atypical LAI
antipsychotics in BP-I are largely derived from controlled studies of risperidone
LAI; thus, additional studies on the potential benefits of LAIs in bipolar disorder are
needed, including comparisons with oral formulations. Recently aripiprazole LAI
has demonstrated efficacy as maintenance treatment for BP-I by reducing the risk of
recurrence of mood episodes [19].

Box 14.4 Olanzapine pamoate: recommendations
Patients should remain under the supervision of properly qualified staff at a
health-care center for at least 3 h after each injection so that signs and
symptoms of an olanzapine overdose may be detected.

Before olanzapine-LA therapy is initiated, patients should first be treated
with oral olanzapine to determine its tolerability and their response.

There is no need to supplement with oral olanzapine.
Olanzapine-LA should not be used in patients who are elderly or have renal

insufficiency unless an effective and well-tolerated dosing regimen for oral

(continued)
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Box 14.4 (continued)
olanzapine has been established. For these patients, a lower initial dose
(150 mg every 4 weeks) should be considered.

A dosage reduction should be considered when more than one factor is
present that could trigger a slowing of the metabolism (female sex, geriatric
age, no tobacco habit). Increasing the dosage, if indicated, should be done with
caution in these patients.

Because the pamoate salt of olanzapine dissolves slowly to facilitate its
steady slow release, which is not complete until approximately 6–8 months
after the last injection, a doctor's supervision is required when switching to
another antipsychotic drug considered medically appropriate—especially dur-
ing the first 2 months after interrupting the olanzapine-LA therapy.

Key Points

• Depot neuroleptics were seen to reduce relapse rate and rehospitalization in
comparison to oral formulations.

• Long-acting injections (LAIs) had been reserved for patients suspected to be
poorly adherent and uncooperative or those with refractory illness: actually,
individuals in the early stages of their disease may be ideal candidates for
treatment with an antipsychotic LAI.

• The new long-acting injectable options provide additional flexibility in terms of
increasing the time interval between injections.

• The effectiveness of newer LAIs, aripiprazole, olanzapine, paliperidone, and
risperidone, and older LAIs haloperidol, fluphenazine, flupenthixol, is similar.

Self-Assessment Questionnaire

1. Who should receive LAIs?
(A) Consider LAIs for patients with recent-onset schizophrenia and those

with risk factors for medication nonadherence
(B) Patients with poor insight
(C) Patients with severe symptoms
(D) Only patients with chronic schizophrenia

2. Are the newer LAIs more effective than the older LAIs in terms of prevention of
relapses?
(A) The effectiveness of newer LAIs (aripiprazole, olanzapine, paliperidone,

and risperidone) and older LAIs (haloperidol, fluphenazine,
flupenthixol) is similar.

(B) The newer LAIs are more effective
(C) The older LAIs are more effective
(D) Aripiprazole LAI is less effective
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3. Which of the following statements is true?
(A) Any patient for whom long-term antipsychotic treatment is indicated

should be considered for depot drugs
(B) The presence of hallucinations is necessary for receiving long-acting therapy
(C) Risperidone long acting has a small risk of postinjection sedation syndrome
(D) Olanzapine long acting must overlap with oral supplementation

4. The factors influencing the choice not to prescribe a LAI for first-episode
psychosis were:
(A) Limited availability of different second-generation long-acting

antipsychotics
(B) Rejection of the depot by patient’s family
(C) The inexperience of the clinicians with long-acting treatment
(D) The necessity to receive depot by a health-care professional in a community

setting
5. Which of the following antipsychotic medications does not come in a long-acting

injectable formulation?
(A) Risperidone
(B) Olanzapine
(C) Haloperidol
(D) Quetiapine
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Cognitive Enhancement in the Early Phases
of Psychosis 15
Elisabetta Caletti and Francesca Siri

Abstract
Major psychoses, including schizophrenia (SKZ), bipolar disorder (BD), and
major depression (MD) with psychotic features, include the continuity of positive
symptoms ranging from mild to severe. Literature suggests that cognitive deficits
and brain changes, associated with long duration of illness, are markers of
vulnerability of psychoses, with important consequences on day-to-day function-
ing and quality of life. Working memory, attention, executive functions, and
theory of mind are the most altered cognitive domains in psychosis. Based on
such evidence, neurocognition may be considered a main focus of treatment, in
particular at the onset of psychosis.

We have defined a cognitive intervention program for young psychotic
patients (aged 18–40) in which a computerized cognitive training (CR),
associated with social skills training or mindfulness groups, integrates medical/
physical treatment. Here we present the case of a 25-year-old single male patient
with a diagnosis of SKZ and cognitive deficits. The patient was asked to complete
pre- and post-group assessment to allow formal evaluation of the treatment
program, as well as neurocognitive testing.

After the engagement in this intervention (CR associated with mindfulness), a
reduction of psychological stress and improved social functioning were obtained.
With regard to neurocognition, we observed an enhancement of executive
functions (in particular working memory, planning capacity, and decision-
making abilities) and increased performances on ecological tests, showing the
actual impact of the integrated CR on patients’ life.
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15.1 Introduction

The diagnosis of major psychoses, including schizophrenia (SKZ), bipolar disorder
(BD), and major depression (MD) with psychotic features, has been progressively
overtaken by a transdiagnostic phenotype encompassing non-affective and affective
psychosis, in which psychosis could be defined as a continuity of positive symptoms
ranging from mild to severe [1–3]. The DSM-5 [4] classifies two different categories
based on the severity of psychopathology: “non-affective psychoses,” referring to
psychotic disorders with delirium, hallucinations, thought disorganization, abnormal
motor behavior, and negative symptoms (i.e., anhedonia, anti-socialness) as key
features, and “affective psychoses” such as psychotic disorders with a prevalent
mood component (e.g., BD type I with psychotic characteristics) in which delusions
and hallucinations may occur in any moment of the episode and may be congruent or
not to mood. Frequently associated risk factors for psychosis are age, gender, and
suffering during prenatal and perinatal period, environmental influences, motor and
neurological development abnormalities and delays, formal thinking alterations,
childhood environment instability, childhood trauma, cranial trauma, substance
abuse, and environmental stressors [5–7]. Findings by Simonsen et al. [8] suggested
and supported a dimensional approach in which neurocognitive dysfunctions in BD
and SKZ are more determined by history of psychosis than by a diagnostic category.
Neurodegeneration affecting these subjects is one of the most replicated facts in
scientific researches [9, 10], and this hypothesis highlights the negative effects of
illness [11]. Buoli et al. [12] highlighted that cognitive impairment and brain
changes associated with long duration of major psychosis are implicated both in
aging and in the progression of disorders. Overall, literature suggests that cognitive
deficits are a marker of vulnerability of major psychoses, with important
consequences on day-to-day functioning, quality of life, and adaptation to a real-
world context [13]. Common characteristics of a “prepsychotic” personality include
impairments in short-term memory, working memory, visuospatial memory, atten-
tion, difficulty of concentration, poor social competence, and hypersensitivity to
outside stimuli [14–17].

Structural hippocampal alterations seem to correlate with cognitive impairment
such as memory deficit, difficulties in learning, and abstract reasoning (e.g.,
[18, 19]). A greater hippocampal neurodegeneration can be predictive of psychosis,
given that the processes of remodeling seem to take place during onset of illness
[20]. Interestingly, the hippocampus is very vulnerable to neuronal loss [21, 22]: but
it is also characterized by great neuroplasticity, so it is sensitive to environmental,
clinical, and therapeutic phenomena. In SKZ, working memory, attention, and
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executive functions are the most altered cognitive domains [23–26]. In BD, there is
significant cognitive interindividual variability [27], including deficient working
memory performance [28], inability to withstand interferences and to program
actions, associative learning [29, 30], sustained attention, psychomotor speed, inhib-
itory response, set-shifting ability, verbal memory [31, 32], and theory of mind
(ToM) impairment [33]. Specifically, ToM dysfunction could lead to poor ability to
reflect upon and ascribe, to oneself and others, mental states, including desires,
beliefs, knowledge, intentions, and feelings [34]. Based on such evidence,
neurocognition may be considered a main focus of treatment, in particular at the
onset of psychosis [35–37]. In general, understanding the existing cognitive overlaps
between SKZ and BD will help to plan effective cognitive remedial strategies for
distinct patient groups. Some specialists have examined various exhaustive cogni-
tive batteries in order to capture the advantages and disadvantages of each tool [38]
and found a more appropriate brief assessment. The Italian validated version of the
Brief Assessment of Cognition in Schizophrenia (BAC-S, [39, 40]) may be an ideal
solution for our psychotic patients. In addition, to check the generalization of the
results of cognitive remedy treatments and thus the actual impact on patients’ life, a
number of “ecological” tests could be useful too [34, 41, 42]. Some specific TOM
tasks (e.g., the Reading the Mind in the Eyes; the Faux Pas test), which are able to
grasp changes in the patient’s social interaction [43, 44], could also complete testing.

15.2 Cognitive Remedies

15.2.1 Identifying Early Psychotic Disturbances

Specific interventions in addition to accurate pharmacological therapy need conse-
quently to be applied: psychoeducation, psychosocial therapies, cognitive rehabili-
tation, community treatment, etc. The aim is to offer a timely and targeted treatment,
a “cognitive” remedy, which allows delaying or moderating the consequences of the
disease by improving the patient’s quality of life. Benefits could be reduction of
morbidity, maintenance of psychosocial skills, conservation of family and social
supports, less need of hospitalization, and faster healing process with better progno-
sis. If people begin to receive treatment only when the disease is already well-
established and consolidated, the effects on personality structure have already
affected its development, the social and affective network, and worsened cognitive
functionality. Before starting remediation therapies, it is important to check whether
the patient has understood the meaning of a particular learning pathway for his or her
life. If the patient is not motivated or does not understand the direction of treatment,
he or she will not be able to change behavior.
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15.2.2 Cognitive Intervention Strategies

Providing cognitive remediation in addition to psychiatric rehabilitation may con-
tribute to greater improvement in both cognitive and social functioning [45, 46], but
it is crucial to understand which interventions have the greatest impact on the long-
term functioning of psychotic patients.

Restorative/reparative and compensatory interventions are the main models of
cognitive remedial strategies. Specifically, the restorative/reparative model is based
on neural plasticity and focused on the concrete repair of compromised neural
processes and therefore on the ability of the brain to develop and evolve throughout
life; it is both top-down and bottom-up: relearning and repetition of tasks (retraining)
[47–49]. Cognitive remediation therapy (CRT) has often been used in SKZ, a
restorative/reparative intervention consisting of a set of behavioral-based
interventions aimed at improving cognitive processes; commonly CRT is subdivided
into individual sessions for a total duration of 40 h (normally 3 days a week),
primarily targeting attention, memory, executive functions, metacognition, and
social cognition [50, 51].

An intensive cognitive training may induce a significant plasticity in the cortical
system of individuals with SKZ: their activation patterns appeared more similar to
those of healthy individuals than they did at baseline, and this activation was
correlated with functional improvements [52]. FMRI studies after CRT show func-
tional improvements in reality examination [53], attention, and working memory,
with greater activation of the prefrontal cortex [54, 55] and in the parietal lobe [56] in
relation to reasoning. Moreover, activations of the bilateral cortical regions
associated with memory process have been observed [57].

Several authors have suggested the effectiveness of the social skills training
(SST) program in psychotic patients [50, 58–62], so an integrated intervention,
with activities aimed at increasing social skills such as interpersonal relationships
and emotional management, seems to be crucial [63] in order to overcome reported
poor performance in everyday life [64, 65] and to support patients’ transition from
the hospital routine to daily living activities [66, 67].

Another important complement to cognitive remediation could be the
mindfulness-based intervention: it decreases the impact of, and time needed to
recover from, negative emotional events [68, 69]. Reductions of stress and clinical
problems have been extensively shown [70–72], and a recent pilot study provides
evidence for the tolerability and feasibility of brief mindful cognitive enhancement
training for psychosis [73]. Cognitive factors like concentration, attention, and
non-judging acceptance toward whatever one is experiencing in the present moment
may increase willingness to tolerate uncomfortable emotions and sensations [74, 75].
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15.3 A Model of Intervention

The Psychiatric Equipe of the Department of Neurosciences and Mental Health,
Ospedale Maggiore Policlinico in Milan, has defined a cognitive intervention pro-
gram for young psychotic patients (aged 18–40, maximum 5 years of illness) in
which computerized cognitive training (CR), associated with SST or mindfulness
groups, may integrate medical/physical treatment. It can be applied every time there
are identifiable areas subject to possible improvement in functioning (lack of posi-
tive coping strategies, over- or underactive, mild/moderate anxiety/depression).
Exclusion criteria are current drug abuse and intellectual impairment. The program
is co-facilitated by two psychologists, a resident psychiatrist and a psychiatric
rehabilitation therapist. Each patient is followed in a stepping program that includes
a succession of exercises offered in an order of increasing complexity and related
both to basic neurocognitive activities and social skills enhancement or mindfulness.

15.3.1 Pre-group Treatment Evaluation/Questionnaires, Scales,
and Neurocognitive Testing

All patients attending the program are asked to complete pre-group and post-group
measures to permit formal evaluation of the treatment program (Table 15.1), as well
as neurocognitive testing (Table 15.2). Evaluation is generally from the repeat of the
questionnaires and neuropsychological tests (this is usually arranged at the end of the
group by the psychologist/resident psychiatrist).

Table 15.1 Evaluation scales

Scales Scope of investigation

Positive and Negative Syndrome Scale
(PANSS) [76]

Severity of positive and negative symptoms

Young Mania Rating Scale (YMRS) [77] Manic symptoms

Hamilton Rating Scale for Depression
(HDRS) [78]

Depressive symptoms

Global Assessment of Functioning (GAF) [79] General functioning

Manchester Short Assessment Quality of Life
Scale (MANSA) [80]

Quality of life

Short Form-36 Health Survey (SF-36) [81] Health status

Socioeconomic status (SES) [82] Socioeconomic status

Client Sociodemographic and Service Receipt
Inventory—European Version (CSSRI-EU)
[83]

Sociodemographic data

Five Facets Mindfulness Questionnaire [84] Mindfulness facets: observing, describing,
acting with awareness, non-judging, and
nonreactivity to inner experience
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15.3.2 Cognitive Training and Groups

In our model, CR is done using the Italian version of the COGPACK software (http://
www.markersoftware.com/). Advantages compared to a traditional pen and paper
assessment are flexibility of tasks; possibility of individualizing a set of different
exercises, depending on the cognitive function they are targeting; and the possibility
of an immediate feedback (progression in performance requests is modulated on
individual response). Approximately 40 sessions are planned for each patient individu-
ally. CR is carried out 2–3 times a week, 45 min each, preferably in the morning when
the levels of vigilance and attention are higher. Meetings are preferably conducted in
the same room, which should not contain objects that capture the attention of patients,
to avoid distraction. Patients are guided by an operatorwho helps themby providing the
appropriate instructions for the activities and any technical problems and also gives
positive feedback to strengthen strategies in solving the tasks. For patients treated with
antipsychotic therapy, the same pharmacological treatment is maintained throughout
the duration of the training. CR is supplementedwith SST ormindfulness skills training
(MST) groups. SST is a psychoeducational training which allows the patient to acquire
psychosocial skills. Open groups with a weekly schedule, each of 1.5 h, are run by a
leader and an assistant (it is preferable that the group leader should not be one of the
individual patient-therapists). From both integrated interventions, consisting generally
of nine 2-h sessions held on consecutive weeks, we expect primary outcomes geared to
improving cognitive and secondary functions such as social and interpersonal abilities,
work, quality of life, and tasks that are useful in everyday life.

Table 15.2 Neurocognitive testing

BAC-S The Brief Assessment of Cognition in Schizophrenia [39, 40]

Iowa gambling task
(IGT)

Initially applied in neurological setting to patients with prefrontal
cortical lesions [85]. IGT recreates experimental controlled situations
as naturally as possible, reproducing conditions in decision-making
in which a situation remains uncertain

Multiple Errand Test
(MET-HV)

Patient is required to complete a set of real-world tasks (e.g.,
purchasing specific items, collecting and writing down specific
information) within the hospital structure. Tasks are performed
within the constraints of specified rules [34, 42]

Hotel task Participants have to imagine that they are working in a hotel playing a
part of each of the five jobs that are done each day in this trade (all
tasks must be completed within 15 minutes, but this is of course not
enough time to complete all of the tasks) [86]

Reading the Mind in the
Eyes Test

ToM task [87, 88]. The participants have to choose between four
different possible adjectives the one which is the most applicable and
appropriate to describe the mood of the person of whom the patient
sees only the eyes

Faux Pas Test ToM advanced adult version [44, 89]. Participants are required to
read 20 stories, 10 of which contain awkward “faux pas” situations
that they must be able to identify
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15.4 Case Presentation

A 25-year-old single male patient (high school graduate) was admitted inMay 2015 to
our psychiatric unit for persecutory behavior (the patient was convinced that other
people were observing him at home) and social withdrawal. The patient was born at
term without any complications; the first phases of somatic and psychic development
were normal. His psychiatric anamnesis was positive: his mother committed suicide at
the age of 50. He had poor dietary habits. He reported occasional use of cannabis,
MDMA, and cocaine in the past and alcohol and smoking 10 cigarettes/day for 6 years.

The patient was at his fourth hospitalization in the psychiatric diagnostic and
treatment facilities. Previous hospitalizations were in 2012 and 2013, when the
patient was diagnosed with psychosis NOS and mixed abuse NOS, receiving
Clopixol, gabapentin, and Rivotril as therapy. In addition the patient kept taking
olanzapine long-acting injection every 28 days at the day hospital facilities. Since
September 2014, his treating physicians had reported a deterioration of patient’s
conditions and an acute exacerbation of negative symptoms. Hewas then hospitalized
in the psychiatric unit for 15 days and then discharged in June 2015 with a diagnosis
of schizophrenia, chronic with acute exacerbation. Aripiprazole therapy was pre-
scribed, and since discharge, he has been admitted into the Comunità Riabilitativa ad
Alta Assistenza (CRA), a high-assistance rehabilitation community, to continue
medical treatment. Mental state examination at discharge was the following:

Appearance and grooming sufficient.
The quality of mimicry good, although at times the patient seemed perplexed.
Voice tone regular.
Volition and planning scant and superficial.
Affectivity was flat and emotions were withdrawn.
Anti-conservative and/or other-directed ideation absent; hypnotic profile normal.
Consciousness appears clear as well as orientation in space, time, the self, and other

parameters examined.

15.4.1 Individual COGPACK Training

CR offers exercises with several difficulty levels to target visual-motor functioning,
comprehension, attention, memory, language use, and skills training. It also allows
clinicians and users to determine the initial difficulty level; moreover, the program
provides feedback that allows patients to track progress over time. It is possible to
adapt the difficulty of the tasks as well as change the whole package (i.e., adaptive,
exercise variation, progressive) (Fig. 15.1).
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15.4.2 MST Group

MST group aims are awareness and observation, which include observing the
“uncomfortable” sensations happening in our mind, rather than avoiding or
suppressing them, and looking with kindness upon whatever should arise. In our
case MST has been integrated with some physiotherapeutic components of cognitive
behavioral therapy (CBT), including specific topics on the processes of pain and
physiology, thoughts and emotions, functions, and behavior.

Indeed a number of vicious cycles develop with chronic illness conditions, which
actually lead to increased discomfort and decreased tolerance. These cycles include
increasing muscle tension, guarding, avoidance, anxiety, anger, and depression
which can augment the risk of increasing suffering, distress, and disability, thus
decreasing quality of life (see Fig. 15.2).

Each MST session adheres to the following format:

• Short didactic presentation by therapist
• Practice of mindfulness exercises

Homework tasks discussion as described below.
The following is an example of first session:
Simple introduction to awareness, followed by a focus on breathing exercise:

• Discuss posture—alert versus not alert (straight back, rest hands in lap, feet on
ground). Discomfort is inevitable, and practicing mindfulness when we feel
challenged is the best way to develop these skills. So if we feel discomfort,
what is asked is to simply notice it, observe it, be curious about it, make room for
it, and then return to focus on breathing and on the present moment.

Fig. 15.1 Example: CR 2A
package
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• Ask participants to close their eyes during “awareness exercise”: notice the
feeling of being on the chair, feet on the floor, and clothes on the skin. After a
few minutes, the exercise will be stopped. Then ask patients for feedback.

“Breathing exercise” concerning breathing sensations.
Specific body parts can be involved. After a few minutes, stop and get feedback

again. Asking each participant to provide feedback can be quite useful, especially
about certain topics.

• Focus on trying, not on the results.
• Distraction (e.g., feelings/sounds/thoughts, etc.) and mind wandering are normal,

but it is important to bring awareness back from wherever it has gone. Struggling
to keep it focused on one thing is the difficult part. Thus patients can be
encouraged to stop the fight and merely bring awareness back to the sensation
of breathing and to the present moment whenever they become aware that they
have got lost.

• Redirect the purpose from relaxation to awareness gently. Relaxation occurs often
with these exercises, but it is not the explicit purpose of the exercise. Any
decrease in suffering that has occurred can be treated in the same way.

MST groups are on a 2-h weekly basis, run by an experienced psychotherapist
and an assistant. MST equipment required is handouts and worksheets for each
week; mindfulness exercise CDs—copy of sound files saved on the shared drive;
folders; whiteboard markers; spare paper; and pens.

Chronic
Suffering

Functions
and

Behaviours

Thoughts
and

Emotions

Chronic Pain

Muscular
Tension

Withdrawal
from Activities

Depression/ Anxiety/ Anger

Fig. 15.2 Vicious cycles
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15.4.3 Results

Mindfulness group Feb to March 2017

Cognitive training (COGPACK) Feb to April 2017

Q.I. estimation

RAVEN 98
QIT 106,368
QIV 112,509
QIP 105,586

TIB

Clinical and psychosocial evaluation T0
T1
(3 months)

PANSS 71 72

YMRS 3 3

HDRS 3 3

GAF 40 40

SES 30 30

OQ-45 total score 13 10

• Symptoms 6 4

• Relationship 3 3

• Social role 6 5

FFMQ total score 131 155

Neurocognitive testing

BAC-S

– Verbal memory AS ¼ 33
ES ¼ 0

AS ¼ 29
ES ¼ 0

– Working memory AS ¼ 15.75
ES ¼ 1

AS ¼ 22.75
ES ¼ 3

– Motor speed (token task) AS ¼ 40.25
ES ¼ 0

AS ¼ 54.25
ES ¼ 0

– Attention and speed information processing (symbol-coding
task)

AS ¼ 24.25
ES ¼ 0

AS ¼ 32.25
ES ¼ 0

– Verbal fluency AS ¼ 28.25
ES ¼ 0

AS ¼ 30.25
ES ¼ 0

– Executive functions (Tower of London) AS ¼ 15.75
ES ¼ 2

AS ¼ 17.75
ES ¼ 3

MET-HV

– Completed tasks/3 2 2

– Task failures 1 1

– Inefficiencies 0 1

– Rule breaks /6 0 0

– Interpretation failure 0 0

– Total errors 1 1

(continued)
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Hotel task

– Task correctly attempted/5 3 5

– Time deviations (s) 276 0

Faux Pas test 15/20 14/20

Reading the Mind in the Eyes Test 18/36 22/36

IOWA �28 70

AS adjusted score, ES equivalent score

The impact of CR on brain plasticity has also been investigated, exploring
specific structural and functional indices, both as predictors and as marker of CR
effect through fMRI. We report both examinations (see Figs. 15.3 and 15.4).

Examination excludes parenchymal focal lesions of the under- and over-the-
middle cerebral parenchyma. Center axis lines on the axis. Brain stroke in the
boundaries. Globally occurring hypophysis gland with small T1 high intensity: the
finding appears substantially unchanged with respect to a previous examination
(30/05/2013).

Examination excludes subclinical and parenteral focal lesions. The appearance of
the pituitary gland, already presented at a previous examination of 17 January 2017,
is investigated.

Fig. 15.3 T0
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15.4.4 Conclusions

In CRA the patient seems calm and with an appropriate behavior; he cooperates with
treatment. Speech is neither spontaneous nor fluent, although sufficiently
informative.

His mood looks congruent, with no anxiety, and his attention, memory, and
comprehension are good. The patient is still reluctant to discuss the content of his
thoughts, and he seems to be listening only occasionally. Insight about his medical
condition is partial.

However, after treatment, we observed a reduction of psychological stress and an
improved social functioning (OQ-45 symptoms and social role subscales).

In ToM tasks (eyes test) the patient shows a slight “mentalizing” improvement
(18!22), even if, qualitatively speaking, he is now more inclined to sociality, as
reported by CRA psychiatrists and educators, showing an opening out in negative
symptoms. Conversely, clinical scales do not show substantial changes in psychopa-
thological dimensions.

As regards neurocognitive testing, we observed a good improvement of executive
functions, in particular of planning capacity (TOL), working memory, and decision-
making (IGT). An increase in ecological test performances shows the actual impact
of the integrated CR on patients’ life (mainly consisting in no more violations/
deviations from the time allowed in the hotel task). Among the mindfulness five

Fig. 15.4 T1
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facets measured through the FFMQ, Mr. LF showed improvement in observation
(22!34), describing (30!34), nonjudgment (27!28), and nonreacting (17!30).

Key Points

• The diagnosis of psychoses, including Schizophrenia (SKZ), Bipolar Disorder
(BD) andMajor Depression (MD) with psychotic features, has been progressively
overcame by a transdiagnostic phenotype encompassing nonaffective and affec-
tive psychosis, in which psychosis could be defined as a continuity of positive
symptoms ranging from mild to severe.

• Literature suggests that cognitive deficits and brain changes, associated with long
duration of illness, are markers of vulnerability of psychoses, with important
consequences on day-to-day functioning and quality of life.

• In SKZ, working memory, attention, and executive functions are the most altered
cognitive domains. In BD, there is significant cognitive interindividual
variability, including deficient working memory performance, inability to with-
stand interferences and to program actions, associative learning, sustained atten-
tion, psychomotor speed, inhibitory response, set-shifting ability, verbal memory,
and theory of mind (ToM) impairment.

• Providing cognitive remediation in addition to psychiatric rehabilitation may
contribute to greater improvement in both cognitive and social functioning.
Cognitive remediation therapy (CRT) is a restorative/reparative intervention
consisting of a set of behavioral-based interventions aimed at improving cogni-
tive processes; commonly is subdivided into individual sessions for a total
duration of 40 h (normally 3 days a week), primarily targeting attention, memory,
executive functions, metacognition, and social cognition. In order to overcome
poor performance in everyday life, an integrated intervention seems to be crucial.

• Our Psychiatric Equipe has defined a cognitive intervention program for young
psychotic patients (aged 18–40) in which a computerized cognitive training (CR),
associated with Social Skills Training or Mindfulness groups, could integrate
medical/physical treatment, in order to overcome reported poor performance in
everyday life.

Self-Assessment Questionnaire

1. The most altered cognitive domains in psychosis are:
(A) Language, attention and executive functions
(B) Memory, attention, executive functions, and theory of mind
(C) Memory, executive functions, processing speed and theory of mind
(D) Perception, executive functions, theory of mind and attention

2. Why is it crucial to apply an integrated cognitive intervention?
(A) In order to overcome poor performance in everyday life
(B) An integrated cognitive intervention could be unnecessary
(C) In order to improve metacognition, reasoning and behaviour
(D) In order to engage the patient in more than one activity
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3. What are the main facets of mindfulness? How could they be assessed?
(A) Observe, relax, non-judge, remember. The Four Facets Mindfulness

Questionnaire
(B) Observe, describe, act with awareness, non-judge, and non-react to

inner experience. The Five Facets Mindfulness Questionnaire
(C) Be quiet, observe, non-judge, improve yourself, remind. The Mindfulness

Questionnaire
(D) Observe, non-judge, relax, remember, improve yourself. The Five Facets

Mindfulness Questionnaire
4. Which of the following statements about CR treatment is incorrect?

(A) 40 sessions are planned for each patient individually
(B) CR is carried out 2–3 times a week, 45 min each
(C) CR target visual-motor functioning, comprehension, attention and memory
(D) Language stimulation is not provided

5. What are the advantages of a computerized cognitive training?
(A) Flexibility of task, immediate feedback, individual program
(B) Flexibility of task, cost reduction, exercises improving reaction time
(C) Flexibility of tasks, a set of different exercises, and immediate feedback
(D) A set of different exercises, immediate feedback, cost reduction, individual

program
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The Use of Transcranial Magnetic
Stimulation (TMS) for Obsessive-
Compulsive Disorder (OCD)

16

Bernardo Dell’Osso, Beatrice Benatti, and Chiara Arici

Abstract
We here describe a case of major depressive disorder in comorbidity with a
hoarding disorder, treated with repetitive transcranial magnetic stimulation
(rTMS). The patient was a 59-year-old woman with a treatment-resistant depres-
sion and a history of hoarding disorder. She had been treated with several
antidepressants, belonging to different classes, with a partial or none response.
The patient underwent a protocol of stimulation with high-frequency rTMS
(10 Hz, 20 sessions, 1 session per day), on the left dorsolateral prefrontal cortex,
750 stimuli per session, in augmentation to the pharmacological treatment. We
observed an improvement in both OCD and depressive symptoms. The rTMS had
been well tolerated by the patient who did not report any side effects. In
conclusion, the present clinical report shows the efficacy of rTMS in a patient
with OCD in comorbidity with treatment-resistant depression.
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16.1 Introduction

16.1.1 Obsessive-Compulsive Disorder: Epidemiology, Clinical
Presentation and State of the Art

Obsessive-compulsive disorder (OCD) is an early onset and highly disabling condi-
tion, with a lifetime prevalence ranging between 1.5% and 3.5% of the general
population and an equal gender distribution [1]. Prevalence rates seem to decrease
with age, ranging up to 0.8% among people aged over 60 years and around 5–6%
within the OCD elderly population [2–4]. Moreover, it has been reported a bimodal
distribution for age at onset, with one peak at 12–14 years and another at 20–22 years
[5, 6]. When compared to patients with generalized anxiety disorder and panic
disorder, patients with OCD showed the earliest age at onset, suggesting a strong
link between early onset, positive family history, and genetic load [7, 8].

OCD has been traditionally considered a condition with similar gender preva-
lence. However, some authors found that late-onset OCD was more likely to occur in
females and that a significant rate of late-onset patients had a history of recent
pregnancy [9]. In addition, peripartum and postpartum onsets were found to occur
in 2–40% and 7–21% of OCD patients, respectively [10], the birth of a child and
infant care, in fact, representing a potential source of psychological stress that may
contribute to the development of OC symptoms and possibly OCD [11].

OCD symptoms are remarkably diverse, regarding both clinical presentation and
severity, with patients reporting only one or, more often, many symptoms belonging
to different phenotypes [12]. Studies are, however, conflicting about whether any
particular phenotype of OCD is easier to treat or more likely to benefit from a
particular treatment [13]. For instance, symptom presentation has received growing
empirical attention, as studies have revealed that specific phenotypes exhibit differ-
ent treatment response rates [14]. Checking and washing compulsions are the most
common forms of ritualistic behavior in clinical samples of OCD in several different
countries [15]. With respect to sociodemographic characteristics, Khanna and
Mukherjee reported that patients with aggression/checking symptoms were more
often young, single, and male, as well as more likely to have an early and insidious
onset [16]. On the other hand, patients with contamination/washing symptoms were
more frequently women and homemakers and more likely to experience OCD onset
after marriage [16].

Hoarding disorder (HD) was associated with OCD, a finding supported by factor
analytic studies, highlighting the prominence of hoarding behavior as a distinct
symptom subtype of OCD [17]. However, in 2013, HD was classified as a distinct
diagnostic entity in the last version of DSM [18], and currently it is no longer
considered a symptom of OCD or obsessive-compulsive personality disorder. The
prevalence of HD has been estimated at 2–5% of the general population [19].
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Box 16.1 Hoarding
HD is characterized by acquiring and failing to discard a large number of
objects along with difficulty in relation to keeping them organized. The
resulting clutter inhibits the use of living spaces and leads to significant
distress and/or impairment in day-to-day functioning [20, 21].

Before DSM-5, it was considered as an obsessive-compulsive subtype in
which the accumulation was seen as a compulsive ritual. With the DSM-5, a
new chapter titled “OCD and Related Disorder” has been introduced, and
hoarding had been listed as a related disorder. This choice reflects the growing
evidence of a link between these disorders, now separated from anxiety
disorders.

DSM-5 Criteria

(A) Persistent difficulty discarding or parting with possessions, regardless of
their actual value.

(B) This difficulty is due to a perceived need to save the items and to distress
associated with discarding them.

(C) The difficulty discarding possessions results in the accumulation of
possessions that congest and clutter active living areas and substantially
compromises their intended use. If living areas are uncluttered, it is only
because of the interventions of third parties (e.g., family members,
cleaners, authorities).

(D) The hoarding causes clinically significant distress of impairment in social,
occupational, or other important areas of functioning (including
maintaining a safe environment for self and others).

(E) The hoarding is not attributable to another medical condition (e.g., brain
injury, cerebrovascular disease, Prader-Willi syndrome).

(F) The hoarding is not better explained by the symptoms of another mental
disorder (e.g., obsessions in obsessive-compulsive disorder, decreased
energy in major depressive disorder, delusions in schizophrenia or another
psychotic disorder, cognitive deficits in major neurocognitive disorder,
restricted interests in autism spectrum disorder).

Specify if:
With excessive acquisition: If difficulty discarding possessions is

accompanied by excessive acquisition of items that are not needed or for
which there is no available space

Specify if:
With good or fair insight: The individual recognizes that hoarding-related

beliefs and behaviors (pertaining to difficulty discarding items, clutter, or
excessive acquisition) are problematic.

(continued)
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Box 16.1 (continued)
With poor insight: The individual is mostly convinced that hoarding-related

beliefs and behaviors (pertaining to difficulty discarding items, clutter, or
excessive acquisition) are not problematic despite evidence to the contrary.

With absent insight/delusional beliefs: The individual is completely con-
vinced that hoarding-related beliefs and behaviors (pertaining to difficulty
discarding items, clutter, or excessive acquisition) are not problematic despite
the evidence to the contrary.

16.1.2 Obsessive Compulsive and Related Disorders Treatment
Guidelines

Selective serotonin reuptake inhibitors (SSRIs) are recommended first-line pharma-
cological interventions for OCD, while selective noradrenaline reuptake inhibitors
(SNRIs), clomipramine, and other antidepressants are considered second- and third-
line treatments [22]. Risperidone, olanzapine, haloperidol, and aripiprazole are
considered as first-line adjunctive therapies for patients with poor response to
SSRIs [22, 23].

Meta-analyses support the beneficial effects of psychological treatment for OCD,
mainly cognitive behavioral therapy (CBT), generally including exposure with
response prevention (ERP) [22, 24]. The combination of psychological and pharma-
cological treatment has been shown to be superior to medication alone, but not to
CBT alone [25, 26]. These findings suggest that if pharmacotherapy is required or
preferred, adding CBT to pharmacological treatment of OCD may enhance response
rates and reduce relapse rates [22].

With respect to somatic therapies, a growing interest has been expressed over the
last years toward brain stimulation interventions. These include noninvasive and
more invasive interventions. For instance, several open trials have suggested that
repetitive transcranial magnetic stimulation (rTMS) may be a promising adjunctive
therapy in patients with treatment-refractory OCD [27–29]. However, results of
sham-controlled trials are not univocal, and larger samples are needed to provide
additional controlled evidence for the efficacy of TMS in treatment-resistant OCD
[30–32]. In 2007 and 2010, two different research groups supported the efficacy of
rTMS in improving comorbid depressive symptoms in patients with OCD
[33, 34]. Moreover, several studies with small samples suggested that deep brain
stimulation (DBS) may improve symptoms and functionality in up to two-thirds of
patients with highly treatment-refractory OCD (fourth level of recommendation)
[35, 36].
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16.1.3 Transcranial Magnetic Stimulation: Mechanism of Action
and Applications in Psychiatry

TMS is a brain stimulation technique, based on electromagnetic principles, in which
magnetic fields are used to electrically stimulate targeted cortical brain areas [37].

The mechanism of action consists of an electrical flow generated into a coil with
the production of a pulsating high-intensity (1.5–3 Tesla) magnetic field into
targeted brain areas. The magnetic field penetrates within the different tissues at
variable depths, usually no more than 2–3 cm below the stimulating coil, and reaches
the brain cortex, where it is reconverted into an electrical flow [37]. Therefore,
electricity interferes with the neuronal depolarization processes, enhancing or reduc-
ing cortical excitability, depending on stimulation parameters [37]. Modern devices
are able to generate repetitive trains of stimuli, and this kind of stimulation is known
as repetitive TMS (rTMS), commonly used for the treatment of psychiatric
disorders [38].

In the last decade, TMS has been used in a wide range of neurological diseases
such as migraine, tinnitus, and poststroke rehabilitation [39, 40]. Moreover, TMS
has shown consistent positive results in the treatment of psychiatric disorders, such
as major depression, anxiety disorders, and schizophrenia [41, 42]. However, major
depressive disorder represents the only psychiatric indication approved by the
International Guidelines and major International Regulatory Agencies, such as the
US Food and Drug Administration [43].

Currently, two major international guidelines for the treatment of psychiatric
disorders—the CANMAT [44] and the WFSBP [45]—include a section specifically
dedicated to TMS. Another useful tool is represented by “TMS guidelines,”
published in 2009 by an international group of experts, specifically focused on the
safety of TMS in psychiatric disorders [46]. Moreover, it is worth mentioning a
recent publication about the first evidence-based guidelines that focuses on the
clinical application of TMS on different psychiatric disorders [47]. Currently,
rTMS, both at high and low frequency, applied on the dorsolateral prefrontal cortex
(DLPFC) is the most commonly used protocol for treatment-resistant depression
[48, 49].

With respect to the OCD treatment, a recent meta-analysis by Trevizol and
colleagues including 15 RCTs (483 patients) showed heterogeneous results, in
light of the different protocols of stimulation used. However, comparing active
versus sham TMS, the active stimulation was found to be significantly superior for
OCD symptoms [50]. These results are consistent with a previous meta-analysis by
Berlim and colleagues [51] comparing 10 sham-controlled rTMS trials in OCD
patients (282 patients). They concluded that low-frequency rTMS protocols
targeting the orbitofrontal cortex or the supplementary motor area (SMA) seem to
be the most efficacious; in addition, the efficacy of active rTMS for OCD seems to be
comparable to second- or third-line pharmacological strategies for OCD without the
long-term metabolic adverse effects [51].

Additionally, preliminary results showed that targeting the supplementary motor
area with fMRI-guided navigation improves rTMS efficacy in patients with OCD
[31]. Only 1 randomized sham-controlled study performed in 21 patients showed the
potential value of this approach. In fact, after 4 weeks of treatment, the response rate
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in the completer sample was 67% with active and 22% with sham rTMS [52]. The
clinical effects of low-frequency rTMS applied to the supplementary motor area on
patients with OCD were related to an inhibitory modulation of dysfunctional motor
circuits in this cortical area [53].

It should be noticed that a recent sham-controlled trial of rTMS of the DLPFC
reported a significant improvement in obsessions but not in compulsions, with
Y-BOCS scores reduction, as well as relief in depressive and anxiety symptoms [54].

More recently, a Canadian group published a study targeting the medial prefron-
tal cortex (mPFC) and applied low-frequency deep rTMS to ten patients with OCD;
all patients showed a significant symptom improvement after ten sessions of rTMS
that persisted 1 month following the last session of rTMS [55].

Future placebo-controlled rTMS studies in OCD patients should include larger
sample sizes and be more homogeneous in terms of demographic and clinical
variables, stimulation parameters, and cortical target to provide definitive evidence
for the efficacy of this technique in the treatment of drug-resistant OCD.

16.2 Case Presentation

A 59-year-old woman was referred to the outpatient service of our hospital suffering
from treatment-resistant major depressive disorder with a severe comorbid hoarding
disorder.

There was no certainty about her psychiatric family history: she described a
probable depressive episode of her father immediately after his retirement, neither
diagnosed nor treated by any psychiatrist.

Patient’s medical history was characterized by poliomyelitis when she was
18 months old, with a consequent delay in the acquisition of common motor skills
and a residual lameness due to the shortness of the left leg.

Box 16.2 Poliomyelitis
In some pediatric patients, the poliovirus can cause a delay in the growth of a
limb, while the contralateral continues growing regularly. Patients can develop
a shorter leg, which forces them to limp, determining, over time, some spinal
deformities, scoliosis in particular.

Moreover, when the patient was 39 years old, she developed a postpartum
thyroiditis, treated with methimazole for about 18 months. This treatment led to an
iatrogenic hypothyroidism, controlled by a currently ongoing therapy with
levothyroxine.
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Box 16.3 Postpartum Thyroiditis
The incidence of postpartum thyroiditis affects approximately 4.1% to 7% of
women. This disease is characterized by autoimmune dysfunction often occur-
ring during the first 6 months after childbirth. The disease ranges from
postpartum hyperthyroidism to hyperthyroidism followed by hypothyroidism
and hypothyroidism in isolation.

In this condition, lymphocytes cause destruction of the thyroid, with an
initial release of thyroid hormone as the thyroid follicles are attacked, followed
by hypothyroidism.

Women, in the hyperthyroid phase of postpartum thyroiditis, generally do
not have severe agitation, exophthalmos, or significant vital sign changes but
may have palpitations, fatigue, and mood changes. Postpartum thyroiditis is
typically present initially as a hyperthyroid episode, followed by hypothyroid-
ism. The thyrotoxic state (hyperthyroidism) usually occurs 2–6 months post-
partum. Symptoms are mild because of the limited elevation of thyroid
hormone and are usually 2–12 months in duration. Approximately 30–50%
of women will remain in a hypothyroid condition and require continuous
levothyroxine treatment.

Patient’s psychiatric history started in childhood, with cleansing, order, and
symmetry rituals, limited to her bedroom: the patient used to organize her clothes
in the closet according to colors, dimension, and type of fabric. At home, she spent
most of the time in her bedroom, cleaning and tidying clothes, objects, and books.

Despite the aforementioned OC symptoms, no specialist was consulted by her
parents. Nevertheless, the patient kept an acceptable level of functioning and overall
good quality of life. In fact, she graduated high school and then started a job as
schoolteacher. When she was 30 years old, she got married and had two children
when she was 36 and 39 years old. No significant worsening of the OCD symptom-
atology was observed in the postpartum even though, after the marriage, the com-
pulsive rituals extended from only one bedroom to the entire home.

On the occasion of her second pregnancy, the death of her mother and the
postpartum thyroiditis occurred in a short space of time. In this period, the patient
developed her first major depressive episode, characterized by symptoms such as
asthenia, apathy, anhedonia, guilt, and feelings of ruin. The patient started treatment
with methimazole, with a simultaneous rapid improvement of her depression.
However, a worsening of OC symptoms occurred, with a change in compulsive
themes. In fact, the patient started accumulating an increasing number of objects,
filling the entire house. She wasted a lot of money buying unnecessary things, also
purchasing in multiple copies, without any logical purpose. At the same time, she
could not throw away anything.

When she was 41 years old, the patient experienced an important worsening in the
quality of life, given the increasing amount of accumulated objects and number of
depressive recurrences. For this reason, she referred to her general practitioner who
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prescribed fluoxetine at an initial dosage of 20 mg/day, subsequently increased to
40 mg/day, due to lack of response.

After an initial improvement, which lasted about 3 months, the patient had several
depressive recurrences, with short periods of partial remission. The depressive
symptomatology progressively conditioned patient’s quality of life, until she quit
her job and divorced at 47 years.

When the patient was 49 years old, she had her first contact with a psychiatrist,
and she was diagnosed with major depressive disorder (MDD) and obsessive-
compulsive disorder (OCD). She started a treatment with venlafaxine at 75 mg/day
and a cognitive behavioral therapy (CBT) specifically focused on OC symptoms.
Psychotherapy, however, was soon interrupted (it lasted about 3 months) by the
patient due to lack of efficacy. On the other hand, the psychopharmacological
treatment was maintained for about 10 years, but the psychopathological history
revealed a poor response to several first-line antidepressants, belonging to different
classes—SSRIs, SNRIs, NDRIs, and tricyclics—such as venlafaxine, sertraline,
escitalopram, paroxetine, and bupropion, both in monotherapy and in augmentation
with olanzapine and amisulpride. Only clomipramine, up to 200 mg day, showed
partial efficacy, especially on OCD symptoms.

Therefore, in light of the treatment-resistant depressive symptoms, an augmenta-
tion strategy with TMS was proposed to the patient, and, for this reason, she came to
the attention of our clinic.

Box 16.4 Depression and Response to Treatment
Responder: Hamilton Depression Rating Scale (HAM-D) score reduction
� 50% compared to baseline

Partial responder: Reduction in HAM-D score between 25% and 50%
compared to baseline

Absent response: Reduction in HAM-D score < 25% compared to baseline
Remitter: HAM-D score � 8
Treatment-resistant depression: Failure to � 2 trials with antidepressants

belonging to different pharmacological classes, given for an appropriate period
of time, at standard dosages, and with compliance monitoring

During the first screening clinical interview, the patient reported several depres-
sive symptoms, such as anhedonia, apathy, clinophilia, and terminal insomnia.
Moreover, the hoarding symptoms were present and highly disabling. She was
taking clomipramine 75 mg/day, zolpidem 10 mg/day, and levothyroxine 75 mcg/
day. Blood tests and thyroid function were within the limit. A computed tomography
(CT) of the brain was performed, in order to evaluate central nervous system (CNS)
morphology. The imaging did not show any relevant abnormality (Fig. 16.1).

The screening assessment included questions about exclusion and inclusion
criteria of the TMS protocol approved by the local ethical committee, and she was
enrolled in a protocol of stimulation at high-frequency rTMS (10 Hz), 80% motor
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threshold, of the left DLPFC with 5 s trains, with an interval of 25 s, 750 stimuli per
session.

The pharmacological treatment remained unchanged throughout the entire dura-
tion of TMS treatment.

In Fig. 16.2, total scores of the psychometric scales at different time-points are
reported.

Fig. 16.1 CT showing no alteration in the posterior cranial fossa. Regular and symmetrical fourth
ventricle. Normal supratentorial ventricular system. No expansive lesions in supratentorial regions.
Normal cortical tropism

HAM-D MADRS Y-BOCS HAM-A

T0 24 30 23 16

T1 21 25 23 13

T2 16 20 21 10

T3 10 10 17 8

T4 7 6 15 12

Fig. 16.2 Patient’s scores of psychometric scales at different time points (T0–T4)
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Box 16.5 TMS Protocol (20 Applications, 4 Weeks of Treatment)
T0 (before treatment): – Clinical interview for inclusion and exclusion
criteria

– Psychometric scales: Hamilton Depression Rating Scale (HAM-D),
Montgomery-Asberg Depression Rating Scale (MADRS), Hamilton Anxiety
Scale (HAM-A), and Yale-Brown Obsessive Compulsive Scale (Y-BOCS)

Assessment during the stimulation:

T1 (after 1 week of treatment)
T2 (after 2 weeks of treatment)
T3 (after 3 weeks of treatment)
T4 (after 4 weeks of treatment)

Phase 1: screening
Phase 2: randomization to one of the three different protocols of stimulation

(high and low frequency)
Phase 3: motor threshold measuring
Phase 4: TMS application on left or right dorsolateral prefrontal cortex

(depending on the type of protocol)

From T0 to T4, a global score reduction of the different psychometric scales was
observed. In particular, an improvement in the depressive and obsessive scores,
particularly relevant from the third week of stimulation (T2–T3), was observed. The
obsessive-compulsive symptoms were initially rated as moderately severe
(Y-BOCS ¼ 23), and, at the end of the stimulation, they turned into mild
(Y-BOCS ¼ 15).

The HAM-D and MADRS scores decreased from a situation of moderate depres-
sion (T0 ¼ 24 and 30, respectively) to remission (T4 ¼ 7 and 6, respectively).

The treatment was well tolerated by the patient, who did not show any side effect
during the stimulation and at the end of the treatment.

Figure 16.3 shows a timeline of the patient’s psychiatric history.
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16.3 Discussion

The present clinical report describes the efficacy of rTMS in a complex clinical case
characterized by OCD in comorbidity with treatment-resistant depression and previ-
ous hypothyroidism.

OCD symptoms began during the patient’s childhood; however the full onset of
the disorder, along with a significant functional impairment and reduced quality of
life, manifested at the age of 30. These characteristics are consistent with the
available literature about female OCD, describing a later onset compared to males
although apparently not linked, in the present case, to the peripartum period [9].

OCD association with other psychiatric comorbidities has been frequently
described in the literature, and major depressive disorder represents one of the
most common comorbidities, both co-occurring and starting as a consequence of
OCD symptoms [56].

In the clinical case set forth, patient’s OCD was comorbid with a chronic
depressive symptomatology. In fact, first depressive symptoms started in a context
of OCD full symptomatology but were, at least initially, related to a concomitant
hypothyroidism, which had been just discovered. This medical condition has been
frequently linked to psychiatric disorders [57]. In the present case, even though
hypothyroidism was successfully treated, the depressive disorder developed an
independent course, and persisted showing a chronic relapsing course, ultimately
characterized by treatment-resistance features. It should be noticed that the patient’s
father likely experienced at least one sub-threshold depressive episode during his
life, so the family history may have played a role in the chronicization of the patient’s
depressive disorder [58].

Poliomyelitis

School teacher

Marriage

1st pregnancy

2nd pregnancy
Thyroiditis
Mother’s death Divorce

GP: fluoxetine

Outpatient
psychiatric
service: venlafaxine

Starting TMS

Starting
Clomipramine

59 years54 years49 years47 years41 years39 years36 years30 years20 years18 months

HISTORY

OCD
symptoms

Depressive
symptoms

AGE

Fig. 16.3 Timeline of the psychiatric history
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In the present case, the course of OCD and depression showed an opposite trend
at the beginning: while depressive symptoms were initially improved by the treat-
ment with methimazole, OCD got worse, and symptoms increased in frequency and
shifted from a cleaning/contamination subtype to a hoarding subtype. It is quite
common for patients with OCD to progressively experience different or multiple
obsessions/compulsions, resulting in a mixed clinical picture; in particular hoarding
symptoms are frequently associated with other OCD phenotypes [59, 60].

It should be noticed, however, that after the 4-week treatment with TMS, the
patient showed a progressive improvement of both depressive and OC symptom-
atology, with HAM-D and MADRS scores reduced from a moderate severity of
illness (T0 ¼ 24 and 30, respectively) to remission (T4 ¼ 7 and 6, respectively) and
Y-BOCS scores initially depicting a moderately severe OCD (T0 ¼ 23) turning, at
the end of the stimulation, into a mild severity. As previously mentioned, TMS has
already been considered as a promising adjunctive therapy in patients with
treatment-refractory OCD [27, 28], and the current clinical case seemed to support
previous studies.

Comprehensively, we considered the reported case of clinical interest for differ-
ent reasons. First, considering a longitudinal perspective, patient’s OCD seemed to
occur before the comorbid major depressive onset. Secondly, OCD symptoms were
profoundly linked with hoarding manifestations which, according to the DSM-5,
have been included in the chapter of obsessive-compulsive and related disorders.
This is particularly relevant, as hoarding subtype of OCD or hoarding disorder “per
se” has been traditionally considered a difficult-to-treat condition (either with
pharmaco- or psychotherapy) [61]. In this perspective, the efficacy of TMS in such
a particular OCD subtype seems to be of great clinical interest and needs further
investigation. It is also important to mention that the stimulation protocol applied
targeted the DLPFC which is, as already mentioned, one of the different targets
implicated in the treatment with TMS of OCD patients. In fact, if this is a well-
established target for the treatment of major depression, the hypothesis that it may be
also a preferential target for OCD vs the SMA is still debated. Therefore, it is
possible that in the clinical case, different features eventually contributed to the
overall acute response to TMS, for example, the depressive comorbidity itself.

Although the whole case had many original issues that we deemed worthy of
publication, we need to acknowledge that the reported TMS results were merely
referred to the acute treatment and were obtained in an open setting, without any
sham control. Therefore, further sham-controlled studies are warranted to specifi-
cally investigate the role of TMS in OCD treatment.

Key Points

• The association of OCD with other psychiatric comorbidities has been frequently
described in the literature, and major depressive disorder represents one of the
most common comorbidities.

• TMS has already been considered as a promising adjunctive therapy in patients
with treatment-refractory OCD.
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Self-Assessment Questionnaire

1. What is the prevalence of hoarding disorder in the general population?
(A) 10–12%
(B) 9%
(C) 2–5%
(D) 22%

2. What kind of drugs are considered as first-line pharmacological treatment for
OCD?
(A) SNRI
(B) Benzodiazepines
(C) Mood stabilizers
(D) SSRI

3. How could a partial responder depression be defined?
(A) A reduction of HAM-D scores between 25% and 50% compared to

baseline
(B) A reduction of MADRS scores between 25% and 50% compared to baseline
(C) HAM-D scores < 8
(D) HAM-D score reduction > 50% compared to baseline

4. What brain area is the target for TMS in treatment-resistant depression?
(A) Orbitofrontal cortex
(B) Dorsolateral prefrontal cortex
(C) Occipital cortex
(D) Premotor area

5. What brain area is the target for TMS in OCD?
(A) Dorsolateral prefrontal cortex
(B) Orbitofrontal cortex and supplementary motor area
(C) Occipital cortex
(D) Cerebellum
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