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oNeuropsychiatric symptoms are an integral part of HD.

oTalking about behavioural symptoms in Huntington's disease (HD) could mean talking 
about any type of behavioural alteration that we can imagine as a consequence of:

a) Slowly progressive but devastating brain changes involving (among others) critical areas for 
behavioural regulation.

b) One of the worst existential scenarios that a human being can anticipate in his/her life.

INTRODUCTION
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oWe cannot forget that people suffering from neurodegenerative diseases are, above all, 
people who suffer.

oPsychological distress in HD occurs in:

a) Individuals aware of their progressive loss of independence and functionality.

b) Individuals aware of the irremediable development of the disease in the future.

c) Individuals at risk, terrified by the possibility of suffering the disease.

d) Non-mutation carriers impacted by complex life-events in the context of HD.

oWe cannot forget that people suffering from HD, they are still people with the same risk 
(genetic, biological, contextual) of presenting the same type of problems as other people.

INTRODUCTION

It is important to keep all of these elements in mind in order to understand the nature of 
neuropsychiatric symptoms in HD, how we conceptualize them and how we treat them.



o It is also necessary to take into account that progressive cognitive impairment is also an 
integral part of the disease.

oThe dichotomy "neurocognitive disorder - neuropsychiatric manifestation" is not obvious.

INTRODUCTION

Many of the neuropsychiatric symptoms we see are the natural behavioural expression of the brain 
disorder that can also be expressed through neuropsychological tests
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INTRODUCTION

oThere are a number of symptoms that are clearly overrepresented along the symptomatic 
stages of HD.

• Some of them (i.e. apathy) show a linear increase in prevalence as the disease progresses.

• Others, such as psychosis, are relatively low prevalent.

• Others show a more fluctuating profile possibly partly mediated by the effect of drugs.



INTRODUCTION

oSome of these symptoms can already be identified years before motor-based clinical 
diagnosis.

• In some studies, the prevalence of depression and/or anxiety in genetically negative relatives and in 
family controls is comparable to that of asymptomatic carriers → Emphasis on the influence of 
environmental stressors in the genesis of some neuropsychiatric symptoms in HD.

• Similar factor structure (Anxiety, depression, self-harm, 
temper) between groups (preHD, HD, GN and FC).

• Mental distress in people with HD shares important qualitative 
features with non-carriers BUT elevated scores in HD.

• No differences between groups in “anxiety” →might relate to 
other factors shared by all the sampled populations 



INTRODUCTION

oSome of these symptoms can already be identified years before motor-based clinical 
diagnosis.

• Other studies do not replicate the same finding and showed a relationship between the age of onset of 
psychiatric symptoms and CAG repeat length, with depression being the most frequent and initial 
symptom → Emphasis on the neuropathological basis of the symptom.

• All studies found symptoms of apathy present in the premanifest population and a linear worsening in 
parallel with loss of functional capacity.



INTRODUCTION

oAs for psychotic symptomatology, although it is a factor that appears exclusively in the gene-
positive population, it is not a very prevalent symptom.

o3% of the HD population expresses a schizophrenia-like phenotype.

oAbout 10% - 12% of patients will develop psychotic symptomatology throughout the course of 
the disease and especially in advanced stages.

• Delusional ideation and auditory hallucinations as the most frequent symptoms.

• Low prevalence of visual hallucinations or other modalities.

• Some symptoms, especially psychosis, share the same polygenic risk score as the general population.



GENERAL ASPECTS IN HUNTINGTON’S DISEASE

oMid-adulthood onset (35 -45) Neurodegenerative disease 
o Minoritarian → estimated prevalence 8-10/100.000

o Equal prevalence between man and woman

oGenetics → autosomal dominant | mutation in the short arm of chromosome 4 in the codifying region of 
the HTT gene which codifies for the huntingtin protein

Function of the wild-type HTT is partially understood

• Intracellular transport
• Transcriptional regulation
• Apoptosis inhibition
• Neurodevelopment
• …

Abnormal CAG repeat pathological expansion + 
“mutant” form of HTT

Gain of (toxic) function / loss of normal function

Cascade of pathological events

Cell disfunction

Neuronal death

Selective vulnerability of the MSN to mHTT translates into 
massive striatal degeneration

HEALTHY CONTROLS HUNTINGTON’S DISEASE



o The diagnosis of HD is based on the presence of motor abnormalities almost fully compatible (DCL = 4) with 
HD although subtle cognitive and behavioral changes can be detectable decades before motor-based 
diagnosis.

o Age at diagnosis and age at death have a clear negative relation with CAG repeat length but CAG explains around 60% of 
variability in age-at-onset.

GENERAL ASPECTS IN HUNTINGTON’S DISEASE

Keum JW, Shin A, Gillis T, et al. The HTT CAG-Expansion Mutation Determines Age at Death but Not Disease Duration in Huntington Disease. Am J 
Hum Genet. 2016;98(2):287-298.

Genetic Modifiers of Huntington's Disease C (2015) Identification of Genetic Factors that Modify Clinical Onset of Huntington's Disease. Cell 162 
(3):516-526. doi:10.1016/j.cell.2015.07.003

HD is an exceptional model to study the effect of 
potential modifiers of the age-at-onset and rate of 

progression of a genetically determined 
neurodegenerative disease

• Environmental variables: Education, lifestyle,…
• Genetic mechanisms: Gene loci (i.e.: chromosome 15, 4), CAG-CAA 

interruptions
• Secondary mechanisms: Inflammation, disrupted DNA repair, 

neurodevelopmental vulnerability, secondary proteinopathies



oGeneral clinical features: Progressive development of a complex triad of motor, cognitive and 
neuropsychiatric symptoms and concurrent loss of functional independence

o Motor symptoms: Hyper and hypokinetic symptoms → chorea, dystonia, parkinsonism, tics, stereotypes, gait 
disturbances, …

o Neuropsychiatric symptoms: Affective symptoms (depressive mood, anxiety, suicidal ideation/consummation), apathy, 
irritability, perseverative behavior, frontal behavior,…

o Cognitive symptoms: Progressive cognitive deterioration with a predominant frontal-striatal profile (cognitive slowness, 
attention deficit, executive dysfunction) leading to dementia.

The symptomatic profile and the neuropathological findings easily link HD symptoms with 
the disfunction of the frontal-subcortical circuits, structures and related processes

GENERAL ASPECTS IN HUNTINGTON’S DISEASE



o Large-cohort studies have also shown us that the first brain changes in HD do not only encompass the GGBB 
but also involves large posterior cortical territories (parietal-occipital and temporal with significant frontal 
sparing).

o 15 to 9 years before disease onset several posterior cortical changes can be identified starting in the lateral and medial 
occipital cortex, progressing to the parietal, superior temporal to the whole brain

Tabrizi SJ, Langbehn DR, Leavitt BR, et al. Biological and clinical manifestations of Huntington's disease in the longitudinal TRACK-HD 
study: cross-sectional analysis of baseline data. Lancet Neurol. 2009;8(9):791-801

Nopoulos PC, Aylward EH, Ross CA, et al. Cerebral cortex structure in prodromal Huntington disease. Neurobiol Dis. 2010;40(3):544-554.

HD is a whole-brain disease with early cortical, WM and 
metabolic (18F-FDG) compromise

GENERAL ASPECTS IN HUNTINGTON’S DISEASE



oHistorically, HD has been conceptualized as a "subcortical dementia" with a relatively homogeneous clinical 
phenotype.

o Main clinical HD phenotypes:

o Motor phenotype

o Cognitive phenotype

o Psychiatric phenotype

o Schizophrenia-like phenotype (3%)

o Other phenotypes mediated by CAG repeat length:

o Juvenile HD:

o Large CAG repeat length ( CAG > 55)

o Childhood onset → loss of acquired skills + ↑ psychiatric manifestations + less chorea + dystonia / rigidity / parkinsonism / epilepsy

o Low penetrance (senile chorea) phenotypes:

o Low penetrance spreads (CAG =37 - 39)

o Old age onset with associated mild motor symptoms, few cognitive/behavioral manifestations

o Slow progression

GENERAL ASPECTS IN HUNTINGTON’S DISEASE

Classic form (triad of symptoms) +/- prevalent and variable over time



GENERAL ASPECTS IN HUNTINGTON’S DISEASE



o But the “clinical reality” of HD is that is much more complex and heterogeneous. 

oClinical follow-up and exhaustive well-directed observation illustrate another scenario.

o CAG repeat length accounts for part of the heterogeneity (more aggressive, early and complex phenotypes can be seen in 
> 55 CAG vs more benign forms in late-onset HD)

o But in clinical settings heterogeneity is also frequently seen between patients sharing equivalent CAG repeat length, age, 
education level, etc…

GENERAL ASPECTS IN HUNTINGTON’S DISEASE

HOMOGENEITY = CORE 
CLINICAL SYMPTOMS

• Executive dysfunction
• Movement disorders
• Mood and behaviour

HETEROGENITY
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GENERAL ASPECTS IN HUNTINGTON’S DISEASE

41 years old / 43 CAG
CAP = 307

62 years old / 47 CAG
CAP = 713

42 years old / 43 CAG
CAP = 315

PCA + motor onset at 35yo
Early dementia 

Verbal and motor stereotypes 
+ Dysexecutive syndrome + 
visuospatial/visuoperceptive

deficits + apraxic and agnosic
deficits

Striatal atrophy + cerebellar 
atrophy + motor onset at 47yo
Single domain (executive) mild 

cognitive impairment

Striatal atrophy + 
hippocampal/temporal/insular 
atrophy + motor onset at 39yo

Confabulation syndrome + 
psychosis + pseudobulbar 

syndrome + dysexecutive and 
amnestic syndrome



o Basal ganglia atrophy + mHTT inclusions is the neuropathological hallmark of HD, but HD affects the whole 
brain in a variable manner.

o The disease is usually associated with a series of symptoms that generally affect all patients in a similar way.

o The age of onset, the form of progression and the phenotype in relation to these symptoms is strongly related 
to the genetic load (CAG repeat length).

oHuntington's disease is associated with great clinical and phenotypic heterogeneity among individuals.

o This great heterogeneity does not seem to be explained by the effect of CAG repeat length alone. Nor does it 
seem to be explained by age of onset, educational level or the effect of other variables (medication, motor 
phenotype, etc.).

o The cognitive and behavioral phenotype of Huntington's disease goes far beyond a mere frontal syndromes.

GENERAL ASPECTS IN HUNTINGTON’S DISEASE

¡FIRST LESSON!
(From clinical practice = reality · NOT from anonymous big datasets



o Perseverative thoughts and behaviors are a central component of HD behavioral symptomatology.

o Perseveration is clearly related to cognitive impairment and plays a very significant role in the 
expression of other neuropsychiatric symptoms.

o Loss of flexibility and cognitive control as an essential component of executive function precipitates the 
development and maintenance of perseverative behavior.

o It is a frontal behavioral manifestation secondary to impaired conceptualization, flexibility, control and inhibition.

oUnlike obsessive-compulsive ideas and behaviors, perseveration is not associated with stress or 
anxiety, nor are ritualized behaviors aimed at reducing discomfort or attempts at control.

o The structure of some perseverative ideas can acquire features that are difficult to distinguish from 
delusional ideation.

NEUROPSYCHIATRIC SYMPTOMS IN HD: PERSEVERATION

PERSEVERATION IS NOT OCB AND OCBs ARE NOT PERSEVERATIONS.

Perseveration is about:
Repetition, repetition and repetition of ideas and/or behaviours which may or may not 

have a certain ritualistic component
Rigidity of thought

Not recognized as abnormal → No attempts at suppression



o Perseverative thoughts and vocalizations (examples):

o Constantly asking the same question: When we will go to the doctor?

o Discussing "ad eternum" some news headline.

o Constantly returning to an argument or something that has been bothering the patient even though it was resolved 
hours (or days) ago.

o Constantly returning to a topic of conversation that is no longer part of the current conversation.

o Becoming fixated on a topic or a thing and constantly talking about it in great detail without considering whether it is 
appropriate or not

o Having a phrase or phrases that he/she constantly repeat in response to a type of question, e.g., How are you doing? 
Good, because I'm going to the gym.

o Other forms of bizarre ideas and vocalizations.

NEUROPSYCHIATRIC SYMPTOMS IN HD: PERSEVERATION



o Perseveration in action, movement and other behaviours:

o Going to the bathroom constantly without having to go to the toilet.

o Following and repeating a certain rhythm with the hands.

o Stereotyped verbal perseverations repeating sounds or words out of context: "What, what, what".

o Simple and complex motor stereotypies.

o Continuously lighting and extinguishing cigarettes without needing to, without finishing them, without wanting to 
smoke...

o Repeatedly calling relatives, friends, etc....

o Always turning off the lights, even when there are people in the room.

o Following certain routines (e.g.: to drink coffee, the TV must be on all the time).

o Other forms of motor perseveration.

NEUROPSYCHIATRIC SYMPTOMS IN HD: PERSEVERATION



NEUROPSYCHIATRIC SYMPTOMS IN HD: PERSEVERATION



NEUROPSYCHIATRIC SYMPTOMS IN HD: PERSEVERATION



oWhy is perseveration so important in the establishment and maintenance of neuropsychiatric symptoms?

o Because it plays a role in the recurrence of negative and catastrophic thoughts or in the difficulty to relativize or to 
elaborate in depth certain ideas typical of depressive symptomatology or anxiety.

o Because it is a clear trigger for explosions of anger and eventual aggression when confronting the patient (with 
little cognitive control over himself and his emotional response). 

o Because it contributes to the impossibility to generate new or varied sequences of ideas and in the absence of 
ideas, new behaviors are not generated and this plays a role in apathy.

o Because it facilitates the reiteration of delusions of harm or any other type of delusions.

o Because it can take on the aspect of a circular rumination around the will to die / to take one's own life without any 
real elaboration around this apparent will.

NEUROPSYCHIATRIC SYMPTOMS IN HD: PERSEVERATION

In HD, perseveration is a central element to be taken into account in order to 
understand the mechanisms that contribute to the development and maintenance 

of multiple psychiatric symptoms



oApathy is a key symptom in HD.

o Apathetic symptoms are present in 30% to 50% in preHD – 80% to 100% in manifest HD

oCompared to other features, apathy in HD has the particularity of being observable in a significant 
proportion of premanifest gene mutation carriers and to worsen in a linear manner as disease 
progresses.

oApathy is a multidimensional entity distinct from depression.

NEUROPSYCHIATRIC SYMPTOMS IN HD: APATHY

Apathy is defined as a behavioral syndrome characterized by a reduction in goal-directed 
behavior because of a lack of feeling, interest, emotional reactivity and motivation that is 

not attributable to a diminished level of consciousness, cognitive impairment, or 
depression

KEY FEATURES OF APATHY

• Objective decrease in goal-directed/motivation-driven behaviours
• Lack of interest in previously interesting topics
• Inactivity
• Lack of motivation / lack of initiative
• Emotional / affective flattening
• Lack of spontaneity of ideas
• Loss of interest in "social" issues



o The multidimensional nature of apathy responds to the neural architecture underlying the different 
"apathetic syndromes" and their clinical characteristics.

o Cognitive dimension:

o Difficulties in selecting, planning, organizing behaviours to goals.

o Difficulties in conceptualizing goals.

o Emotional/socio-affective dimension: 

o Absence of emotional resonance

o Difficulties in "processing" hedonic value. 

o Self-activation dimension: 

o Difficulties in initiating behaviour, thinking and spontaneous generation of ideas.

NEUROPSYCHIATRIC SYMPTOMS IN HD: APATHY

Pagonabarraga J, Kulisevsky J, Strafella AP, Krack P. Apathy in Parkinson's disease: clinical features, neural 
substrates, diagnosis, and treatment. Lancet Neurol. 2015 May;14(5):518-31.

No benefit from external activation

All of these dimensions contribute to apathy in HD, 
although one or the other becomes more important 

at certain times of evolution and in certain 
phenotypes



oApathy in HD is not exclusively a consequence of basal ganglia and related frontal-executive alterations. 

o It is subserved by a complex cortico-subcortical network where critical reward and emotional-related 
prefrontal, temporal and limbic nodes but also parietal nodes contribute strongly to its severity.

NEUROPSYCHIATRIC SYMPTOMS IN HD: APATHY

GMV correlates of apathy severity in manifest HD

18F-FDG correlates of apathy severity in manifest HD



oApathy profiles in HD are underpinned by diverse neural networks in agreement with the proposed 
models concerning the neuronal architecture of apathy

NEUROPSYCHIATRIC SYMPTOMS IN HD: APATHY

HD patients usually exhibit symptoms 
suggestive of multidimensional 

involvement, although at certain stages 
some are more prevalent than others



NEUROPSYCHIATRIC SYMPTOMS IN HD: APATHY



o Regarding the cognitive aspects of apathy, there is a little explored component that needs to be taken 
into account:

o Many studies on motivated behavior have focused on the role of external incentives in eliciting behavior.

NEUROPSYCHIATRIC SYMPTOMS IN HD: APATHY

Stimuli whose hedonic value is evaluated positively → Activation (salience) → prediction of 
positive outcome → resource mobilization (organization/planning - action/behaviour) →

evaluation/comparison actual outcome vs. prediction

Critical dependence of the BBGG - limbic system - PFC



o Regarding the cognitive aspects of apathy, there is a little explored component that needs to be taken 
into account:

o Many studies on motivated behavior have focused on the role of external incentives in eliciting behavior.

o Humans can generate elaborated mental representations of the immediate or distant future that promote motivated 
behavior → Humans can construct internal incentives.

o To do so, we must be able to generate and manipulate mental representations (mental imagery) and to be able to 
elaborate multiple thoughts (cognitive flexibility) independent of the context (mind-wandering).

NEUROPSYCHIATRIC SYMPTOMS IN HD: APATHY

Hippocamp. - MedTemporal

Dorsal caudate - DLPFC

Parieto-occipital

Ventral striatum - o/vmPFC

MOTIVATION → ACTION



o Regarding the cognitive aspects of apathy, there is a little explored component that needs to be taken 
into account:

o Many studies on motivated behavior have focused on the role of external incentives in eliciting behavior.

o Humans can generate elaborate mental representations of the immediate or distant future that promote motivated 
behavior → Humans can construct internal incentives.

o To do so, we must be able to generate and manipulate mental representations (mental imagery) and to be able to 
elaborate multiple thoughts (cognitive flexibility) independent of the context (mind-wandering).

NEUROPSYCHIATRIC SYMPTOMS IN HD: APATHY

In all studies about to apathy in HD, it is evident the contribution of parietal regions of the DMN and 
medial-temporal regions. 

Defects in these regions together with the flexibility problems inherent to the disease could contribute 
to deficits in the construction of internal mental incentives.

In preparation



oDepressive symptoms are extremely common in HD.

o They are present in about half of premanifest gene-mutations carriers and in about 75% of symptomatic patients.

o It is worth considering that the numbers could be different considering the confusion that often exists between 
apathy and depression.

oDepressive symptoms in HD include:

o Feeling of persistent sadness and frustration

o Crying

o Anhedonia

o Negative or catastrophic thoughts

o Increased irritability

o Sleep disturbances

o Weight loss

o Unmanageable" forms of persistent major depressive disorder

NEUROPSYCHIATRIC SYMPTOMS IN HD: DEPRESSION



o It is difficult to dissociate the prevalence and phenomenology of depressive symptoms in premanifest 
and in at-risk populations from the life situation they experience.

o Dealing with one's fears of an uncertain future

o Dealing with the reality of illness in the future

o Dealing with living with a family member/multiple family members with the disease

o Dealing with the psychological consequences of lived experiences with the disease (i.e.: suicides, aggression, 
dementia,...)

o It is impossible not to relate the high prevalence of depression in the disease to a number of concurrent 
neuropathological mechanisms.

oDepressive symptomatology usually responds relatively well to psychological and/or pharmacological 
treatments.

o Some patients show refractory forms clearly conditioned by perseverative patterns of catastrophic ruminations + 
absence of cognitive resources to manage them.

o Prevalence of depression fluctuates and even decreases with disease progression.

o Effect mediated by pharmacological and/or psychological interventions.

o Effect mediated by cognitive impairment and lack of awareness about own deficits.

NEUROPSYCHIATRIC SYMPTOMS IN HD: DEPRESSION



o Patients with HD were shown to commit suicide four to eight times more often than the general 
population.

oUp to 20% of premanifest and manifest HD exhibits suicidality defined as suicidal ideation or suicide 
attempt.

o The increased rate of suicidality and suicide may be related to the emotional distress of having an 
incurable disease as well as the psychopathology that is common in HD.

o Depression as the main contributor to suicidality and suicide as in general population BUT persistent anxiety can 
also be a trigger.

o Cognitive difficulties in conceptualizing other possible scenarios and coping with problems.

o Perseveration and impulsivity as a related mechanisms in suicidal rumination and in the unpremeditated suicidal 
acts.

NEUROPSYCHIATRIC SYMPTOMS IN HD: SUICIDALITY

Two critical moments

Waiting time for results and/or 
receipt of genetic confirmation

Onset of loss of function + perception of 
disability

In all these cases and throughout the illness it is absolutely necessary to ask and talk about 
suicidal ideation and to be able to distinguish it from the rational elaboration of 

how/under what conditions they will not want to continue living in the future

Hubers AA, Reedeker N, Giltay EJ, Roos RA, van Duijn E, van der Mast RC. Suicidality in Huntington's disease. J 
Affect Disord. 2012 Feb;136(3):550-7



oHigher percentages of participants with a suicidal ideation or attempt had active psychiatric diagnoses 
(88.5% vs 58.9%), use of psychiatric medications (80.8% vs 58.2%), and prior suicidal ideation (28.8% vs 
11.7%) at baseline.

oActive depression, anxiety, bipolar disorder, and prior suicidal ideation were significantly associated with 
time to suicidal ideation or attempt.

o The most important risk factor is persistent suicidal ideation with a suicidal plan.

NEUROPSYCHIATRIC SYMPTOMS IN HD: SUICIDALITY



o Regarding the "clinical" form that suicidality in HD may show:

o Perseverative / persistent ruminations, with no elaborate reasoning associated with the will to die.

o Extravagant ideas about absurd/impossible or doubtful lethality methods to end his life at some point (i.e.: to go to 
war).

o Potentially lethal erratic behaviors (i.e.: walking across the freeway without looking over and over).

o Elaborate, reasoned, structured ideas, with an unquestionably lethal plan and method.

o Apparently impulsive potentially lethal acts (i.e.: intent to defenestrate, ingestion of intoxicants, ingestion of drugs).

o Suicidality may be accompanied by preparatory behaviors (i.e.: writing a note) or not.

o Suicidality may be profoundly conditioned by delusional ideation.

o In HD we do not consider suicidality the elaboration of advance directives or the consideration of the 
possibility of euthanasia in the future.

NEUROPSYCHIATRIC SYMPTOMS IN HD: SUICIDALITY

The detection of suicidal ideation should ALWAYS require some type of 
action to be taken

The best way to detect and prevent suicide is to talk about it



oAgitation is defined as inappropriate behavior in a particular context characterized by excessive motor or 
verbal activity that may include physically aggressive behavior, restlessness, or pacing.

o Some patients experience episodes or periods of time during which they manifest extreme restlessness  
associating simple or complex repetitive movements resembling akathisia.

o In some cases agitation may be secondary to the effect of other causes such as intercurrent infection, effects of 
drugs, hypo- or hyperglycemia, dehydration, constipation, hunger, pain, etc.

NEUROPSYCHIATRIC SYMPTOMS IN HD: AGITATION AND AGGRESSION

Agitation manifests itself in the form of aggression in 
22% to 66% of cases

• More common in males
• More common during early stages (also in preHD)
• May lead to suicide or assault or homicide
• May have criminal and legal consequences



oAggression is not irritability but irritability may trigger aggressive behavior.

o Prevalence of irritability in HD ranges from 30% to 80%

o Irritability is conceptualized as an internal state or mood characterized by a feeling of frustration and anger.

o Irritability usually involves short and bad temper and makes individuals experiencing this emotion especially prone 
to easily react to environmental stressors.

o Aggression is the planned or reactive expression of hostility, injury and destructive behavior directed to others or to 
ourselves.

o Although irritability not always result in aggressive behaviors, there is a continuum between irritable mood and 
violent assaultive behavior.

o In HD, irritability and aggressive behavior are characterized by a poor or lack of control over anger and impulse, 
and ranges from bad temper to violent outbursts including verbal, physical aggression, and criminal behavior.

o The nature of anger and aggressive behavior in HD is eminently impulsive and precipitated (non-planned 
aggression).

o In some cases violent behavior may be precipitated by delusional ideation.

NEUROPSYCHIATRIC SYMPTOMS IN HD: AGITATION AND AGGRESSION



NEUROPSYCHIATRIC SYMPTOMS IN HD: AGITATION AND AGGRESSION



oHD patients have great difficulty decoding and understanding facial expressions of emotions and 
have very poor awareness of their behaviors and consequences.

o Extinguishing violent behaviors is difficult for people who cannot internalize the consequences or process the impact 
these behaviors have on others.

o The medial orbitofrontal prefrontal cortex, basal ganglia, temporal regions and the pulvinar nucleus of 
the thalamus appear to significantly contribute to irritability and aggressive behavior in HD.

NEUROPSYCHIATRIC SYMPTOMS IN HD: AGITATION AND AGGRESSION



oWe proposed a “dual model” underlying irritability and aggression in HD based on defective bottom-up 
and top-down processing:

o Bottom-up: Signaling defect of emotionally relevant information via pulvinar nucleus and interaction with the 
amygdala.

o Top-down: Defect of integration and inhibition of emotional expression by the OPFC/ACC

NEUROPSYCHIATRIC SYMPTOMS IN HD: AGITATION AND AGGRESSION

Over-activation of the 
amygdala due to 

pulvinar dysfunction

Exaggeration of the value of 
emotional information

Signaling in oPFC

Frontal dysfunction
Defective integration of 
emotional information + 

disrupted inhibitory control

Exaggerated emotional 
behavioral expression = 

Anger / aggression
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NEUROPSYCHIATRIC SYMPTOMS IN HD: TREATMENTS



o There are several approaches to the assessment of neuropsychiatric symptoms in HD.

o The best approach is the one based on the knowledge of neuropsychiatric phenomenology in this 
disease.

o Lack of awareness of deficits requires a patient-centered and caregiver-centered approach.

o The “Problems Behaviours Assessment Scale for HD” is an excellent, semi-structured interview to assess 
the presence/absence, frequency and severity of the neuropsychiatric symptoms most frequently found 
in this disease.

oNeuropsychiatric symptoms in HD rarely present in isolation. There is a remarkable codependence 
between symptoms and in turn a remarkable codependence with cognitive impairment.

oHD is a disease that can be very heterogeneous in the form of presentation and progression, which 
obliges us to explore the less obvious symptoms, contemplating the multitude of forms that can occur.

NEUROPSYCHIATRIC SYMPTOMS IN HD: FINAL REMARKS

We only see what we look for and we only look for what 
we know we should look for
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