Intermittent Explosive Disorder
(MONDO:0001521): A Comprehensive
Disease Characteristics Report

Summary

Intermittent Explosive Disorder (IED) is a common but under-recognized psychiatric
impulse-control disorder defined by recurrent, impulsive, and disproportionate aggressive
outbursts (verbal aggression, property destruction, or physical assault) that are out of
proportion to any provocation and not better explained by another disorder. Pooled global
estimates place lifetime prevalence at ~5% (12-month ~4.4%), making IED one of the most
prevalent psychiatric conditions—yet only a small minority of affected people ever receive
care. IED has a distinctive natural history: it emerges early (mean onset ~age 12), is highly
persistent into adulthood, and temporally precedes most of its many comorbidities (mood,
anxiety, substance use, and eating disorders), positioning it as a developmental "gateway"
disorder and a strategic target for early intervention.

Mechanistically, the evidence converges on a frontolimbic regulatory-failure model.
Functional imaging shows amygdala hyperreactivity to social threat (angry faces) coupled with
orbitofrontal/ventromedial prefrontal hypoactivation and a loss of amygdala-OFC functional
coupling; structural imaging shows reduced gray matter across this same frontolimbic
network. At the neurochemical level, central serotonergic tone is low (reduced CSF 5-HIAA in
impulsive-aggressive populations), and at the cognitive level patients exhibit a hostile
attribution bias and maladaptive social-emotional information processing. Peripheral biology
shows a pro-inflammatory signature (elevated CRP and IL-6), blunted morning cortisol (HPA
hypoactivity), and kynurenine-pathway dysregulation. These abnormalities arise from a
polygenic/multifactorial vulnerability interacting with childhood trauma and exposure to
interpersonal violence; IED-specific genetics remain almost entirely unstudied.

Treatment rests on two evidence-based pillars: SSRIs (notably fluoxetine), which reduce
impulsive aggression and irritability in randomized controlled trials, and multicomponent
cognitive-behavioral therapy (CBT), which is the most effective psychological modality and
outperforms supportive psychotherapy in RCTs. Despite proven treatments, fewer than 5% of
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affected individuals consult a professional about their anger attacks, underscoring a large
treatment gap. Major knowledge gaps remain in IED-specific genetics, epigenetics, and
validated animal models.

Key Findings

Finding 1 — IED is a common, male-predominant impulse-control disorder
(~5% lifetime prevalence)

A systematic review and meta-analysis of 29 studies (N = 182,112 across 17 countries)
established pooled lifetime prevalence of 5.1% (95% CI 3.4-7.5%) and 12-month prevalence
of 4.4% (95% CI 2.9-6.7%) (PMID: 40834564). Prevalence is higher in clinical (10.5%), refugee
(8.5%), and adolescent populations. The single strongest demographic risk factor is male
gender (OR = 3.39), alongside younger age, trauma exposure, and psychiatric comorbidity.
DSM-5 criteria (which added verbal aggression thresholds and a frequency criterion) yield
lower estimates than DSM-IV. This positions IED among the most prevalent psychiatric
disorders worldwide.

"pooled lifetime and 12-month prevalence estimates were 5.1 % (95 % CI: 3.4-7.5 %) and 4.4
% (95 % CI: 2.9-6.7 %), respectively” — PMID: 40834564

"Male gender (OR = 3.39), younger age, trauma exposure, and psychiatric comorbidities
(mood, anxiety, and substance use disorders) emerged as robust risk factors” — PMID:
40834564

Finding 2 — IED neurobiology centers on the amygdala-orbitofrontal circuit
and serotonergic dysfunction

A systematic review of 24 studies across seven databases described a multifactorial etiology
emphasizing the amygdala and orbitofrontal cortex (OFC) in emotional regulation and
impulse control, with serotonergic signaling as the principal therapeutic target and childhood
trauma/adverse family environment as developmental contributors (PMID: 40023093; PMID:
39314952). Critically, this review noted that IED-specific genetic studies were largely absent.
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"emphasizing the role of the amygdala and orbitofrontal cortex in emotional regulation and
impulse control, and supporting interventions that target serotonergic signaling” — PMID:
40023093

"childhood trauma and adverse family environment may significantly contribute to the
development of IED" — PMID: 40023093

Finding 3 — fMRI shows amygdala hyperreactivity, OFC hypoactivation, and
loss of amygdala-OFC coupling

In a controlled fMRI study (n = 10 IED vs 10 healthy controls), individuals with IED exhibited
exaggerated amygdala reactivity and diminished OFC activation to angry faces, and—
unlike controls—failed to demonstrate amygdala—-OFC coupling during responses to social
threat (PMID: 17210136). A larger replication (n = 20 IED vs 20 HC) found greater amygdala
responses to angry vs neutral faces, and amygdala activation correlated with the number of
prior aggressive acts (PMID: 27145325). This provides direct human evidence that the
"bottom-up" threat signal is amplified while "top-down" prefrontal control is deficient and
functionally disconnected.

"individuals with IED exhibited exaggerated amygdala reactivity and diminished OFC
activation to faces expressing anger"— PMID: 17210136

"aggressive subjects failed to demonstrate amygdala-OFC coupling during responses to
angry faces” — PMID: 17210136

"amygdala activation to angry faces was correlated with number of prior aggressive acts" —
PMID: 27145325

Finding 4 — IED shows reduced frontolimbic gray matter volume correlating
inversely with aggression

A voxel-based morphometry study (n = 168: 53 healthy controls, 58 psychiatric controls, 57
IED) found significantly lower gray matter volume in IED in the orbitofrontal cortex, ventral
medial prefrontal cortex, anterior cingulate cortex, amygdala, insula, and uncus, versus both
control groups. Differences were not attributable to confounders or comorbidity, and gray
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matter volume correlated inversely with aggression (PMID: 29560894). This structural deficit
maps precisely onto the functional circuit implicated by fMRI, suggesting a stable
morphometric substrate for the disorder.

"Gray matter volume was found to be significantly lower in subjects with IED compared with
healthy control subjects and psychiatric controls in orbitofrontal cortex, ventral medial
prefrontal cortex, anterior cingulate cortex, amygdala, insula, and uncus" — PMID:
29560894

Finding 5 — Low central serotonergic function is associated with impulsive

aggression

In mentally disordered violent offenders, subjects with impulse control disorder had lower
mean CSF 5-HIAA (the principal serotonin metabolite), and suicide attempters among them
had significantly lower CSF 5-HIAA (PMID: 10823300). A review of more than 20 CSF studies
confirmed a consistent link between low CSF 5-HIAA and suicidal/violent behavior, concluding
that "aggression dyscontrol may partly explain the association between suicide and serotonin”
(PMID: 9616798). Childhood trauma interacts with this system: low CSF 5-HIAA combined with
childhood violence exposure predicted adult violent acts (PMID: 21356560). This underlies the
rationale for serotonergic pharmacotherapy.

"Subjects with impulse control disorder also had lower mean CSF 5-HIAA" — PMID:
10823300

"aggression dyscontrol may partly explain the association between suicide and serotonin" —
PMID: 9616798

Finding 6 — IED features hostile attribution bias and maladaptive social-

emotional information processing

Using a validated video-based Social Emotional Information Processing (SEIP) assessment (75
IED vs 75 HC), IED participants showed reduced encoding of relevant social information,
elevated hostile attribution bias, elevated negative emotional responses, and greater
endorsement of physically and relationally aggressive responses to ambiguous social
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stimuli (PMID: 28012305). An emotion-attribution task (n = 242) showed IED subjects over-
attribute anger to non-anger stories and less reliably identify sadness (PMID: 33662604). This
cognitive layer is the direct target of CBT.

"[ED participants displayed reduced encoding of relevant information from the film clips,
elevated hostile attribution bias, elevated negative emotional response, and elevated
endorsement of physically aggressive and relationally aggressive responses” — PMID:
28012305

"Participants with IED correctly identified anger stories and misattributed anger to non-
anger stories significantly more often than PC and HC participants” — PMID: 33662604

Finding 7 — Peripheral inflammation, blunted cortisol, and kynurenine
dysregulation

IED shows a reproducible peripheral biology. Plasma CRP and IL-6 are significantly higher in
IED (n = 69) than in psychiatric (n = 61) or healthy controls (n = 67), correlating with aggression
(PMID: 24352431). Morning salivary cortisol is significantly lower in IED (p < 0.05),
correlating inversely with trait anger (r = —0.26) and aggression (r = —0.25); CRP correlates
inversely with morning cortisol (r = —0.28), suggesting HPA hypoactivity (PMID: 36863129).
Plasma kynurenine is reduced (—48%) with modest reductions in quinolinic acid, indicating
tryptophan/kynurenine pathway dysregulation (PMID: 27318828). Notably, inflammatory
markers were not reduced by fluoxetine or divalproex treatment, and neither drug reduced
aggression in that particular sample (PMID: 26277033), suggesting inflammation may be a trait
correlate rather than a treatment-responsive mediator.

"Both plasma C-reactive protein and interleukin 6 levels were significantly higher in
participants with intermittent explosive disorder compared with psychiatric or normal
controls”" — PMID: 24352431

"Morning, but not evening, salivary cortisol levels were significantly lower in IED (p < 0.05),
compared with control, study participants” — PMID: 36863129
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Finding 8 — Early adolescent onset, high persistence, and temporal
precedence over comorbidities

The National Comorbidity Survey Replication Adolescent Supplement (n = 6,483) found lifetime
IED in 7.8% of adolescents, with mean age at onset of 12.0 years and high persistence (80.1%
of lifetime cases met 12-month criteria); IED-related injuries requiring medical attention
occurred 52.5 times per 100 lifetime cases (PMID: 22752056). IED onset preceded substance use
disorder in 92.5% of comorbid cases (PMID: 28252880) and eating disorders in =70% of
comorbid cases (PMID: 28324677). Co-occurring anxiety markedly worsens functional
impairment (adults 45.7% vs 28.2% severe impairment; PMID: 26422701). In the Sdo Paulo
survey, 76.8% of IED cases had =1 other psychiatric disorder (PMID: 32285139).

"Intermittent explosive disorder had an early age at onset (mean age, 12.0 years) and was
highly persistent, as indicated by 80.1% of lifetime cases" — PMID: 22752056

"onset of IED preceded that of SUD in 92.5% of comorbid IED + SUD cases" — PMID:
28252880

Finding 9 — Substantial comorbidity, suicidality, and a large treatment gap

The China Mental Health Survey (n = 28,140 adults) reported weighted 12-month IED
prevalence of 1.23% and lifetime 1.54%; 61.87% had =1 comorbid disorder (mood disorders
most common, 55.1%). Five behavioral subtypes were identified, and the "destroy property and
hurt people” subtype had the highest comorbidity (OR 17.2, 95% CI 7.4-41.8). Suicidal ideation
affected 4.45%, plans 1.79%, and attempts/gestures 0.88%. Critically, only 4.77% ever
consulted a professional about their anger attacks and 7.27% accessed mental health services
(PMID: 41895057).

"Comorbidity was common, with 61.87% of individuals with IED having at least one
comorbid disorder; most notably mood disorders (55.1%)" — PMID: 41895057

"4.77% had ever consulted a medical doctor or other professional about their anger attacks,
and 7.27% accessed mental health services” — PMID: 41895057
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Finding 10 — Environmental risk (childhood trauma, interpersonal violence);
IED-specific genetics unstudied

Childhood trauma and adverse family environment significantly contribute to IED
development (PMID: 40023093). Exposure to interpersonal violence (experiencing or
witnessing) is associated with IED diagnosis, with gender moderating the pathway via emotion
regulation and social information processing (PMID: 33977809). Broader serotonergic
candidate-gene work (e.g., TPH2 haplotypes influencing risk-taking/aggression; PMID:
20043001) implicates the serotonin system but is not IED-specific. No GWAS, twin heritability
estimate, or validated animal model exists specifically for IED.

"genetic studies focusing on IED were largely lacking, despite many examining the genetics
underlying aggression as a general trait or other related disorders” — PMID: 40023093

Finding 11 — SSRIs (fluoxetine) reduce impulsive aggression

In a double-blind RCT of fluoxetine in 100 IED subjects, treatment produced a sustained
reduction in OAS-M aggression and irritability apparent by week 2 (p < 0.01 aggression, p <
0.001 irritability), superior CGI-I response (p < 0.001), and full/partial remission in 46% (PMID:
19389333). Baseline neuroticism and harm avoidance inversely predict antiaggressive SSRI
response (PMID: 21795983).

"Fluoxetine treatment resulted in a sustained reduction in OAS-M aggression, and OAS-M
irritability scores, apparent as early as week 2" — PMID: 19389333

Finding 12 — Multicomponent CBT is efficacious in randomized controlled
trials

A meta-analysis of 12 RCTs and 14 case studies found that CBT showed significant
effectiveness reducing aggression and achieving full remission, outperforming
pharmacological treatments (PMID: 39821512). An RCT (n = 44) showed CBT superior to
supportive psychotherapy in decreasing aggressive and relational aggression, maintained at
3-month follow-up (PMID: 36229112). An earlier pilot RCT (n = 45) demonstrated CBT reduced
aggression, anger, hostile thinking, and depressive symptoms with large effect sizes
maintained at follow-up (PMID: 18837604). Lower baseline trait anger predicts remission
(PMID: 37856378).
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"psychological treatments, particularly cognitive behavioural therapy (CBT), showed
significant effectiveness in reducing aggression and achieving full remission compared to
pharmacological treatments” — PMID: 39821512

"the cognitive behavioral intervention was superior to supportive psychotherapy in
decreasing aggressive behavior and relational aggression” — PMID: 36229112

Section-by-Section Disease Characteristics

1. Disease Information

Overview. IED is a DSM-5/ICD-11 impulse-control disorder characterized by recurrent
behavioral outbursts representing a failure to control aggressive impulses, manifesting as
verbal aggression or physical aggression toward property, animals, or others. The outbursts
are impulsive/anger-based (not premeditated), grossly out of proportion to provocation, cause
distress or functional impairment, and are not better explained by another disorder.

Key identifiers: - MONDO: MONDO:0001521 - ICD-10: F63.81 (Intermittent explosive disorder)
- ICD-11: 6C73 (Intermittent explosive disorder), within Impulse control disorders - DSM-5:
312.34, Disruptive, Impulse-Control, and Conduct Disorders chapter - MeSH: Disruptive,
Impulse Control, and Conduct Disorders; "Intermittent explosive disorder" indexed term -
OMIM/Orphanet: No dedicated Mendelian entry (not a monogenic disorder)

Synonyms: intermittent explosive disorder; IED; episodic dyscontrol syndrome (historical);
anger attacks (colloquial/related construct).

Data source type: Information is derived from aggregated disease-level resources—
epidemiological surveys (NCS-R, China Mental Health Survey, Sdo Paulo Megacity), case-control
neuroimaging/biomarker studies, and RCTs—rather than individual EHR-level data.

2. Etiology

Causal factors. IED is multifactorial: a polygenic/heritable vulnerability affecting serotonergic
and frontolimbic emotion-regulation systems interacts with early-life environmental adversity
(PMID: 40023093). There is no single causal gene, infectious agent, or toxin.
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Genetic risk factors. IED-specific genetics are essentially unstudied; no GWAS or twin
heritability estimate exists specifically for IED. Candidate-gene evidence from the broader
impulsive-aggression literature implicates the serotonin system (e.g., TPH2 haplotypes
influencing risk-taking/aggression; PMID: 20043001). Suggested susceptibility genes by analogy
(not IED-validated): TPH2, SLC6A4 (5-HTTLPR), HTR2A, HTR1B, MAOA, COMT.

Environmental risk factors. Male sex (OR 3.39), younger age, childhood trauma, adverse
family environment, and exposure to interpersonal violence (PMID: 40834564; PMID:
33977809).

Protective factors. Lower trait anger and lower neuroticism/harm avoidance predict better
treatment outcomes and remission (PMID: 37856378; PMID: 21795983). Genetic protective
factors are unknown.

Gene-environment interactions. Low CSF 5-HIAA (serotonergic vulnerability) combined with
childhood violence exposure predicts adult violent behavior—demonstrating a serotonin x
early-adversity interaction (PMID: 21356560).
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. Suggested
Phenotype Progression Frequency
HPO
Impulsive Childhood/ . . ) HP:0000718
. ) Episodic, Defining )
aggressive Behavioral adolescence (Aggressive
recurrent feature (100%) )
outbursts (~12y) behavior)
Irritability / Behavioral/ . HP:0000737
. Adolescence Fluctuating Very frequent o
anger affective (Irritability)
Frequent
Verbal ) L (DSM-5 low-
. Behavioral Adolescence Episodic HP:0000718
aggression threshold
criterion)
Propert
. Subset (high-
destruction / ) L .
. Behavioral Adolescence Episodic severity HP:0000718
physical
subtype)
assault
. , , , HP:0100710
Impulsivity Behavioral Early Trait-stable High .
(Impulsivity)
Hostile HP:0000752
attribution Cognitive — Trait Characteristic (Behavioral
bias abnormality)
Suicidal HP:0031589
ideation/ Behavioral Variable Episodic Ideation ~4.5% (Suicidal
behavior ideation)

Quality of life. Severe functional impairment is common, especially with comorbid anxiety
(45.7% severe impairment in adults vs 28.2% without IED; PMID: 26422701); IED-related
injuries requiring medical attention occur ~52.5 times per 100 lifetime cases (PMID: 22752056).
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4. Genetic / Molecular Information

No causal genes, pathogenic variants, chromosomal abnormalities, or IED-specific epigenetic
changes have been established. This is a major, explicitly documented gap (PMID: 40023093).
By analogy to the impulsive-aggression literature, serotonergic genes (TPH2, SLC6A4, HTR2A,
MAOA) are plausible modifier/susceptibility loci but are unvalidated for IED. No somatic
variants are relevant (this is a neurodevelopmental/psychiatric, not neoplastic, condition).

5. Environmental Information

Environmental/lifestyle factors: childhood trauma, adverse family environment, and
exposure to (experiencing or witnessing) interpersonal violence are the principal established
non-genetic contributors (PMID: 40023093; PMID: 33977809). Substance use is highly comorbid
and typically follows IED onset (PMID: 28252880). Infectious agents: none implicated.

6. Mechanism / Pathophysiology

Ordered causal chain (initiating lesion - clinical manifestation):

1. Polygenic/serotonergic vulnerability + childhood trauma / interpersonal-violence exposure

| (gene x environment interaction; <a href="https://pubmed.ncbi.nlm.nih.gov/21356560/"

v
2. Low central serotonergic tone (reduced CSF 5-HIAA) - impaired top-down inhibitory

modulation of limbic circuits [demonstrated correlationally; <a href="https://pubmed.ncbi.n’

v
3. Structural + functional frontolimbic deficit:

- Reduced gray matter in OFC / vmPFC / ACC / amygdala / insula (<a href="https://pubmed.ncl
L- Amygdala hyperreactivity + OFC hypoactivation to social threat (<a href="https://pubmed.

v
4. Loss of amygdala—OFC functional coupling - failure to regulate the amygdala threat

response (<a href="https://pubmed.ncbi.nlm.nih.gov/17210136/" rel="noopener noreferrer" tit’

v
5. Biased social-emotional information processing: hostile attribution bias,

over-attribution of anger, endorsement of aggressive responses (<a href="https://pubmed.nch:

v
6. Impulsive, disproportionate aggressive outburst = clinical IED

L Correlated peripheral biology (may amplify / mark trait, not proven causal):

elevated CRP/IL-6 (<a href="https://pubmed.ncbi.nlm.nih.gov/24352431/" rel="noopener
hypoactivity (<a href="https://pubmed.ncbi.nlm.nih.gov/36863129/" rel="noopener nore-
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Upstream vs downstream. Genetic/serotonergic vulnerability and early adversity are
upstream; frontolimbic structural/functional deficits are intermediate; biased social cognition
and the outburst are downstream. The inflammatory/HPA/kynurenine signatures are best
interpreted as correlated trait markers—they were not reduced by treatment even when
aggression measures were tracked (PMID: 26277033), arguing against a simple causal role.

Molecular pathways / neurochemistry: serotonergic (5-HT) signaling is central (CHEBI:28790
serotonin; CHEBI:27823 5-HIAA). Tryptophan-kynurenine metabolism is dysregulated.

Suggested GO / CL terms: GO:0007610 (behavior), GO:0007194 (negative regulation of
adenylate cyclase activity—serotonergic signaling), GO:0051966 (regulation of synaptic
transmission, glutamatergic), GO:0006954 (inflammatory response), GO:0051384 (response to
glucocorticoid), GO:0042755 (feeding-behavior related, contextual). Cell types: CL:0000617
(GABAergic neuron), CL:0000540 (neuron), CL:0000129 (microglial cell, for inflammatory
contribution), and serotonergic neurons of the raphe nuclei.

7. Anatomical Structures Affected

Organ/system level: central nervous system (nervous system). Primary structures
(UBERON): - Amygdala — UBERON:0001876 - Orbitofrontal cortex / ventromedial prefrontal
cortex — UBERON:0004167 (orbitofrontal cortex) - Anterior cingulate cortex —
UBERON:0009835 - Insular cortex — UBERON:0034891 - Uncus / medial temporal lobe

Tissue/cell level: gray matter (cortical and subcortical neurons and glia); frontolimbic circuit.
Subcellular (GO CC): synapse (G0:0045202), neuronal cell body. Lateralization: bilateral
frontolimbic involvement; no consistent lateralization reported.

8. Temporal Development

Onset: early, mean age ~12 years (adolescent-onset); insidious/chronic pattern (PMID:
22752056). Progression: episodic outbursts on a chronic, highly persistent course (80.1% of
lifetime cases active in the past 12 months). Course: typically chronic and lifelong without
treatment; individual outbursts are acute and short-lived. Critical period: adolescence
represents both the window of vulnerability and the optimal window for early intervention,
given that IED precedes most comorbidities.
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9. Inheritance and Population

Epidemiology: lifetime prevalence ~5.1% (12-month ~4.4%) globally (PMID: 40834564); lower
in some national surveys using strict DSM-5 criteria (China lifetime 1.54%; PMID: 41895057).
Sex ratio: male-predominant (OR 3.39). Inheritance: multifactorial/polygenic; no Mendelian
pattern, penetrance, anticipation, founder effect, or carrier frequency is defined (IED-specific
genetics unstudied). Geographic distribution: worldwide across 17+ countries; higher in
clinical, refugee, and adolescent populations.

10. Diagnostics

Clinical criteria: DSM-5 (312.34) and ICD-11 (6C73). Diagnosis is clinical, based on history of
recurrent, impulsive, disproportionate aggressive outbursts. Screening tools include the IED
Screening Questionnaire (IED-SQ; validated Turkish adaptation, Cronbach's a 0.74, 95% correct
classification; PMID: 40352072), the Overt Aggression Scale-Modified (OAS-M), Buss-Perry
Aggression Questionnaire, and Barratt Impulsiveness Scale. Laboratory behavioral aggression
paradigms (Taylor Aggression Paradigm, Point-Subtraction Aggression Paradigm) distinguish
IED from non-aggressive groups (PMID: 39073143).

Research biomarkers (not clinically deployed): elevated CRP/IL-6, blunted morning cortisol,
reduced plasma kynurenine, reduced CSF 5-HIAA. Imaging (research): fMRI amygdala
hyperreactivity; structural MRI frontolimbic gray-matter reduction. Genetic testing: not
indicated (no causal genes). Differential diagnosis: bipolar disorder, borderline/antisocial
personality disorder, ADHD, oppositional defiant/conduct disorder, substance intoxication,
psychotic disorders, and organic causes (e.g., traumatic brain injury; note misdiagnosis risk
with chronic traumatic encephalopathy in men with anger problems, PMID: 32849206).

11. Outcome / Prognosis

IED is chronic and persistent but not directly life-threatening; mortality risk is indirect,
mediated by suicidality (ideation ~4.5%, attempts ~0.9%; PMID: 41895057), injuries from
outbursts, and downstream comorbidities. Morbidity includes substantial functional
impairment, injury (52.5 medically-attended injuries per 100 lifetime cases), legal,
occupational, and relational harm. Prognostic factors: lower trait anger predicts remission
after CBT (PMID: 37856378); lower neuroticism/harm avoidance predicts SSRI response (PMID:
21795983); comorbid anxiety predicts worse impairment (PMID: 26422701). Recovery is
achievable with treatment (fluoxetine full/partial remission ~46%; CBT durable remission).
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12. Treatment

Modality Agent/Approach Evidence NCIT suggestion
RCT: sustained aggression/
Pharmacotherapy i o ) NCIT:C494
. Fluoxetine (SSRI) irritability reduction, 46% ]
(first-line) (Fluoxetine)

remission (PMID: 19389333)

Other SSRIs (class Meta-analytic support
Pharmacotherapy NCIT:C1505 (SSRI)
effect) (PMID: 39821512)
. Mixed; no aggression .
Pharmacotherapy Mood stabilizers L. NCIT:C557 (Valproic
) reduction in one RCT .
(off-label) (divalproex) Acid)
sample (PMID: 26277033)
. . NCIT:C15271
. RCT superior to supportive ..
Psychotherapy Multicomponent (Cognitive
) therapy (PMID: 36229112; )
(first-line) CBT Behavioral
PMID: 18837604)
Therapy)
. Deep brain Off-label, case-level (PMID: NCIT:C16327 (Deep
Experimental . ) ) . ]
stimulation 39821512) Brain Stimulation)

Pharmacogenomics: temperament (neuroticism, harm avoidance) predicts SSRI
antiaggressive response, but no validated pharmacogenetic marker exists. Personalized
medicine: CBT is broadly effective across demographics/comorbidities, with trait anger as the
main outcome modifier.

13. Prevention

Primary prevention: reduce childhood trauma and interpersonal-violence exposure; early
identification given adolescent onset. Secondary prevention: screening (IED-SQ) in
adolescents and high-risk (trauma-exposed, refugee, clinical) populations; because IED
precedes most comorbidities, early treatment could prevent downstream SUD, mood, anxiety,
and eating disorders. Tertiary prevention: CBT and SSRIs to prevent injuries, suicidality, and
functional decline. Immunization/prophylaxis: not applicable. Public health: address the
large treatment gap (<5% consult a professional; PMID: 41895057) through awareness and
access.
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14. Other Species / Natural Disease

No naturally occurring IED equivalent is defined in veterinary medicine. However, non-
human primate models of impulsive aggression provide translational relevance: monkeys
with low CSF 5-HIAA show deficits in impulse control, unrestrained/violent aggression, and
excessive alcohol intake, with maternal/paternal genetic and early-rearing (parental
deprivation) influences (PMID: 10414617). Orthologous serotonergic genes (TPH2, SLC6A4,
HTR2A, MAOA) are conserved across mammals. NCBI Taxon: Homo sapiens (9606); Macaca spp.
for the primate model.

15. Model Organisms

There is no validated animal model specific to IED. The closest is the low-CSF-5-HIAA non-
human primate model of impulsive aggression (PMID: 10414617), which recapitulates impulse-
control deficits, aggression, and gene x early-adversity interactions but does not reproduce the
full DSM-5 syndrome. Rodent models of aggression (e.g., MAOA knockout, resident-intruder
paradigms) exist for aggression generally but are not IED-validated. This is a priority gap for
mechanistic and therapeutic research.

Mechanistic Model / Interpretation

IED is best understood as a circuit-level regulatory failure disorder. The unifying model has
three tiers:

Tier 1 — Predisposition (upstream): heritable/polygenic serotonergic vulnerability (reflected
in low central 5-HT tone) combines with early-life adversity (trauma, interpersonal violence).
These interact—low CSF 5-HIAA is most dangerous when paired with childhood violence
exposure.

Tier 2 — Neural substrate (intermediate): the frontolimbic emotion-regulation circuit is both
structurally reduced (less gray matter in OFC/vmPFC/ACC/amygdala/insula) and functionally
miswired (amygdala hyperreactivity + OFC hypoactivation + loss of amygdala—OFC coupling).
The amygdala's threat alarm fires excessively, and the prefrontal "brake" is weak and
disconnected.
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Tier 3 — Cognitive/behavioral output (downstream): this circuit dysfunction produces a
hostile attribution bias—ambiguous social cues are read as threatening/angry—and a
readiness to endorse aggressive responses, culminating in the impulsive, disproportionate
outburst.

The peripheral biology (inflammation, HPA hypoactivity, kynurenine shifts) forms a parallel
correlated axis. Because these markers did not normalize with treatment even in a trial that
tracked aggression, they are most parsimoniously trait markers or bidirectional correlates
rather than upstream causes—an important interpretive caution for biomarker development.

Treatments map onto the model: SSRIs boost the deficient serotonergic tone (Tier 1/2), while
CBT directly retrains the biased social-emotional processing (Tier 3). Their combination is
mechanistically complementary.
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Evidence Base Summary

Domain

Epidemiology

Neuroimaging
(functional)
Neuroimaging
(structural)

Neurochemistry

Peripheral
biomarkers

Social cognition

Etiology/genetics
review

Treatment

Comorbidity

Animal model

Key PMIDs

40834564, 22752056, 41895057,
32285139

17210136, 27145325

29560894

10823300, 9616798, 21356560,
27318828

24352431, 36863129, 26277033

28012305, 33662604

40023093, 39314952, 33977809,
20043001

19389333, 39821512, 36229112,
18837604, 21795983, 37856378

28252880, 28324677, 26422701

10414617

Limitations and Knowledge Gaps

OpenScientist Report

Contribution

Prevalence, onset, persistence,
comorbidity, treatment gap

Amygdala hyperreactivity, OFC
hypoactivation, coupling loss

Frontolimbic gray-matter reduction

Low serotonin, kynurenine,
genexenvironment

Inflammation, cortisol, treatment
non-response of markers

Hostile attribution bias

Multifactorial etiology; genetics gap;
environmental risk

SSRI + CBT efficacy, outcome
predictors

Temporal precedence over SUD, ED,
anxiety

Non-human primate impulsive-
aggression model

1. Genetics essentially unstudied. No GWAS, no twin heritability estimate, and no validated

candidate variants exist specifically for IED. All genetic inference is borrowed from the
broader impulsive-aggression literature (PMID: 40023093).

2. No IED-specific animal model. The primate low-5-HIAA model recapitulates impulsive

aggression but not the full DSM-5 syndrome.
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. Epigenetics unexplored. No DNA methylation or histone-modification studies specific to

IED.

. Biomarker causality unresolved. Inflammation, HPA, and kynurenine findings are

correlational; they did not respond to treatment, arguing against a straightforward causal
role (PMID: 26277033).

. Small imaging samples. Landmark fMRI studies had n = 10-20 per group; replication and

larger connectivity studies are needed.

. Diagnostic heterogeneity. DSM-IV vs DSM-5 criteria yield substantially different

prevalence estimates, complicating cross-study comparison.

. Treatment evidence base is modest. The pharmacotherapy RCT literature is limited to a

small number of trials, mostly fluoxetine; no head-to-head SSRI-vs-CBT-vs-combination trial
exists.

Proposed Follow-up Experiments / Actions

1.

IED-specific GWAS / polygenic scoring. Assemble well-phenotyped DSM-5 IED cohorts for
a genome-wide association study and test serotonergic polygenic risk scores; this is the
single largest gap.

. Epigenomic profiling. Perform EWAS (blood DNA methylation) in IED vs controls, stratified

by childhood-trauma exposure, to test the gene x environment interaction at the molecular
level.

. Large-scale connectivity imaging. Replicate amygdala—OFC coupling deficits with

adequately powered resting-state and task fMRI plus DTI, and test whether connectivity
normalizes after CBT/SSRI.

. Combination-therapy RCT. Run a factorial trial of SSRI vs CBT vs combination vs placebo,

with aggression, functioning, and neuroimaging/biomarker endpoints, to define optimal
first-line strategy.

. Biomarker mediation study. Longitudinally test whether inflammation/HPA/kynurenine

markers mediate or merely correlate with aggression, using cross-lagged designs.

.Develop a validated rodent/primate IED model incorporating early adversity and

serotonergic manipulation to enable mechanistic and drug-discovery work.
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7. Close the treatment gap. Implement and evaluate adolescent screening (IED-SQ) programs
given early onset and precedence over comorbidities, testing whether early IED treatment
prevents downstream SUD/mood/anxiety/eating disorders.

Report compiled from a 5-iteration autonomous investigation: 12 confirmed findings, 73 papers
reviewed. Evidence types span human clinical epidemiology, case-control neuroimaging and
biomarker studies, randomized controlled trials, and non-human primate models.

Generated by OpenScientist — Scientific Hypothesis Agent for Novel Discovery

19



	Intermittent Explosive Disorder (MONDO:0001521): A Comprehensive Disease Characteristics Report
	Summary
	Key Findings
	Finding 1 — IED is a common, male-predominant impulse-control disorder (~5% lifetime prevalence)
	Finding 2 — IED neurobiology centers on the amygdala–orbitofrontal circuit and serotonergic dysfunction
	Finding 3 — fMRI shows amygdala hyperreactivity, OFC hypoactivation, and loss of amygdala–OFC coupling
	Finding 4 — IED shows reduced frontolimbic gray matter volume correlating inversely with aggression
	Finding 5 — Low central serotonergic function is associated with impulsive aggression
	Finding 6 — IED features hostile attribution bias and maladaptive social-emotional information processing
	Finding 7 — Peripheral inflammation, blunted cortisol, and kynurenine dysregulation
	Finding 8 — Early adolescent onset, high persistence, and temporal precedence over comorbidities
	Finding 9 — Substantial comorbidity, suicidality, and a large treatment gap
	Finding 10 — Environmental risk (childhood trauma, interpersonal violence); IED-specific genetics unstudied
	Finding 11 — SSRIs (fluoxetine) reduce impulsive aggression
	Finding 12 — Multicomponent CBT is efficacious in randomized controlled trials

	Section-by-Section Disease Characteristics
	1. Disease Information
	2. Etiology
	3. Phenotypes
	4. Genetic / Molecular Information
	5. Environmental Information
	6. Mechanism / Pathophysiology
	7. Anatomical Structures Affected
	8. Temporal Development
	9. Inheritance and Population
	10. Diagnostics
	11. Outcome / Prognosis
	12. Treatment
	13. Prevention
	14. Other Species / Natural Disease
	15. Model Organisms

	Mechanistic Model / Interpretation
	Evidence Base Summary
	Limitations and Knowledge Gaps
	Proposed Follow-up Experiments / Actions


