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Disclosures

ÅI have nothing to disclose

ÅI will talk about off-label uses of medications (because no medication has 

FDA approval for neuropsychiatric symptoms of TBI)



Learning objectives

ÅDescribe the bidirectional relationship between TBI and psychiatric disorders 

ÅIdentify risk factors for psychiatric disorders in TBI

ÅRecognize that TBI can cause catatonia



TBI and Psychiatric Disorders: a 

Bidirectional Relationship

ÅPsychiatric disorders may increase the risk for 

TBI by 70%

ÅMay place individuals in situations where 

TBIs occur

ÅIntoxication due to alcohol and 

substance use disorders

ÅImpaired judgment and acting in 

response to hallucinations and 

delusions due to mania or psychosis 

ÅCan lead to TBI-producing situations 

like car accidents, falls, and fights 



ÅADHD increases the risk of TBI

ÅPossibly due to inattention and 

impulsivity

ÅTreating ADHD may lower this 

risk  

Å40% of gun-related TBIs are due to 

suicide / suicide attempts 

ÅBy treating these psychiatric 

disorders, we can help with primary 

prevention of TBI



ÅBoth in the immediate post-TBI period and later in life 

ÅThe direct effects of injury to the brain play a role in 

post-TBI psychiatric disorders 

Åie, NOT  just the stress / pain of having significant 

accident 

ÅRates of postïinjury psychiatric disorders are 

much higher in TBI than in other types of injuries

ÅBiggest risk factor for post-TBI psychiatric disorders: 

ÅHistory of premorbid psychiatric disorder

ÅConsistent with studies of non-TBI related disorders, 

which show that having one psychiatric disorder 

increases the risk for developing others

ÅTBI severity doesn't appear to significantly affect 

whether psychiatric disorder develops

TBI significantly increases the risk of psychiatric disorders



Treating post-TBI psychiatric disorders

ÅEvidence base is VERY limited

ÅMost things not studied

ÅNeither specific disorders/symptoms nor specific medications/interventions

ÅWhat data exists, is often 

contradictory

ÅIndividual studies of the same 

interventions have different 

results

ÅVery similar meta-analyses of 

the same interventions have 

different results

ÅVery similar systematic reviews 

of the same meta-analyses 

have different conclusions



ÅTreatment generally follows the same biopsychosocial approach used for 

idiopathic psychiatric disorders

ÅSince evidence base for  post-TBI psychiatric disorders remains 

preliminary

ÅIndividuals with TBI may be more sensitive to medication side effects

ÅMay benefit from a start-low-go slow approach to dosing

ÅThough more consensus opinion than actual data 

ÅBut still need adequate treatment duration at clinically effective doses 

before concluding that a medication didn't help

ÅWhatever you do, is going to be a N of 1 treatment trial



ÅPsychotherapy 

ÅCan be useful in patients 

cognitively able to participate

ÅPsychosocial interventions 

ÅTBIs can lead to relationship 

problems and impaired 

occupational functioning

ÅNot much data on marital and 

family therapy or vocational 

rehab in TBI, but reasonable 

to try



Specific post -TBI psychiatric disorders



Depression  

ÅPossibly the most common post-TBI psychiatric disorder

ÅOccurs in 1 out 6 of individuals during the first year after TBI

ÅAnother 25% develop it in the second year

ÅRisk of new-onset depression remains elevated for a long time

ÅPossibly decades

ÅCan last for one year or longer

ÅMay be recurrent

ÅDifferentiating from physical disability and cognitive impairment 

ÅFatigue, psychomotor changes, and problems with attention 

and concentration can occur with both physical/cognitive 

disability and depression

ÅAffective symptoms like hopelessness, feelings of 

worthlessness, and anhedonia are much more specific to 

depression than to other post-TBI problems



ÅDepression worsens TBI outcomes

ÅIndependent of other injury-related factors

ÅIndividuals with depression have:

ÅHigher levels of disability

ÅWorse functional outcomes

ÅLower employment

ÅLess independence in ADLs

ÅTBI DOUBLES the risk of death by suicide 

ÅSo essential to screen for suicidality

ÅThough we should always do that for all our patients!



ÅDepression has the largest evidence basis for treatment of any post-TBI psychiatric 

disorder

ÅBut still preliminary

ÅBest-studied pharmacotherapy for depression in TBI

ÅSertraline

ÅMultiple RCTs: some found benefit, others didnôt.

ÅBalance of evidence indicates itôs effective, safe, and well-tolerated

ÅOther SSRIs/antidepressants not much studied; RCTs that exist also have mixed 

results but lean towards effective and safe

ÅIn the general population:

ÅEvidence for venlafaxine and duloxetine for migraine prophylaxis and chronic pain

ÅNot studied in post-TBI depression, but may be reasonable options in individuals 

with these comorbidities 

ÅStiumlants (especially methylphenidate) may help with depression in TBI, as well as 

with fatigue and cognition; but less studied than SSRIs



ÅAntidepressants to avoid in TBI

ÅAVOID paroxetine

ÅParoxetine is fairly anticholinergic 

ÅThe only SSRI that may increase risk for dementia 

ÅAVOID TCAs

ÅAlso anticholinergic 

ÅThe limited available evidence suggests they do NOT work in post-TBI 

depression

ÅBupropion

ÅLowers the seizure threshold and should be avoided in patients with or 

at significant risk for posttraumatic epilepsy



Apathy 

ÅAffects anywhere from 1/5 to 3/4 

of patients with TBI

ÅTends to be persistent

ÅApathy vs depression

ÅApathy is commonly confused 

with depression

ÅMay be comorbid with 

depression

ÅBut is a DISTINCT SYNDROME 

which may require different 

treatment

ÅConsequences of apathy 

ÅNegatively affects rehabilitation 

participation 

ÅNegatively affects interpersonal 

relationships



ÅClinical manifestations of apathy

ÅLoss of motivation

ÅSocial withdrawal

ÅEmotional flattening

ÅPatients typically engage in few activities, and may not interact much with others.

ÅBut when directly asked about their mood, patients with isolated apathy 

generally say they feel fine and that nothing is wrong

ÅDon't spontaneously initiate much activity, but often participate in and enjoy 

activities arranged and facilitated by others

ÅOne way to distinguish apathy from depression:

ÅLook at who it bothers

ÅDepression bothers the patient

ÅApathy bothers the family 



Treatment of apathy
ÅProvide a structured environment and encourage activities 

ÅCan help maximize functioning

ÅPsychoeducation

ÅSometimes families and caregivers worry that prompting 

the patient to do things just enables him or her to avoid 

responsibility

ÅCan explain that apathy is a neuropsychiatric disorder 

caused by TBI, and NOT laziness or deliberate withdrawal 

of affection

ÅCan help family members and friends not feel 

personally rejected by the individual with apathy

ÅCan encourage them to help the patient participate in 

activities

ÅPharmacotherapy

ÅNothing well-validated for apathy due to TBI

ÅLimited available data for treatment of apathy due to other 

etiologies (ie dementia) suggests possible benefit from: 

ÅCholinesterase inhibitors

ÅMethylphenidate

ÅGinkgo biloba



Personality change 

ÅTBI can cause significant personality changes

ÅOften related to executive function deficits

ÅCan cause patients to act without 

thinking through the consequences

ÅDisinhibited and socially maladaptive 

behavior

ÅEmotional lability

ÅAggression

ÅNonpharmacologic options:

ÅPreliminary data psychotherapy is effective 

(few small studies, not RCTs)

ÅPsychoeducation

ÅPrevent misinterpretation of these 

behaviors as a deliberate choice



Pharmacologic treatment of irritability / aggression 

Å  SSRIs/SNRIs: in practice, used first-line (especially as irritability often 

overlaps significantly with depression, anxiety, PTSD)

ÅRCT evidence they are effective and safe for irritability in the 

general population

ÅIndependent from effect on depression

ÅHowever no RCTs in TBI specifically looking at irritability / 

aggression 

ÅEvidence of benefit in case seriesðsomeone needs to do a 

RCT with this as the primary outcome measure!

ÅAmantadine: beneficial in some RCTs, not others; overall evidence 

leans towards efficacy 

ÅBeta-blockers (propranolol, pindolol): beneficial in some RCTs, not 

others; overall evidence leans towards efficacy 

ÅAntipsychotics: unclear if effective, atypicals may be preferable to 

typicals

ÅStimulants: some RCTs found helpful, others not helpful, others 

found worsened irritability / aggression



ÅAEDs: few small RCTs: limited data found benefit for divalproex but not 

carbamazepine 

ÅCognitively high-risk options?

ÅDivalproex and carbamazepine cognitively harmful in non-TBI population 

(epilepsy, bipolar disorder)

ÅDivalproex and carbamazepine associated with cognitive side effects during 

use

ÅDivalproex and carbamazepine associated with increased risk of irreversible 

dementia in observational studies

ÅIndividuals with TBI already at increased risk for cognitive impairment and 

dementia 

ÅRCT in Alzheimer disease found that divalproex accelerates brain volume 

loss

ÅAlsoémultiple RCTs showing divalproex is INEFFECTIVE and HARMFUL for 

agitation in dementia

ÅUnclear whether/how this extrapolates to TBI



Post -TBI mania

ÅDevelops up to 1 in 10 individuals shortly after TBI

ÅGenerally resolves quickly without treatment

ÅLittle-to-no evidence base for any specific treatment option

ÅTBI may be a risk factor for future bipolar disorder

ÅIndividuals with TBI have a 30% increased lifetime risk of developing 

classic bipolar disorder



Treatment options

ÅAgain, no real evidence for post-TBI mania/bipolar disorder treatment: so probably preferable to 

start with medications with a safer cognitive profile

ÅLithium, lamotrigine, nonanticholinergic antipsychotics may be best options cognitively 

ÅLamotrigine not associated with cognitive side effects nor increased dementia risk 

ÅLithium may actually be cognitively beneficial in the long run!

ÅLithium associated with REDUCED risk of dementia in idiopathic bipolar disorder 

(observational studies, not RCTs)

ÅRCT of lithium in mild cognitive impairment found that lithium DECREASED cognitive 

decline and improved CSF AD biomarkers

ÅSome (not all) epidemiologic studies have found that places with higher levels of lithium in 

the water have lower rates of dementia

ÅDivalproex and carbamazepine are associated with adverse cognitive effects and increased risk 

for dementia in the non-TBI population (individuals with idiopathic bipolar disorder and idiopathic 

epilepsy)

ÅDivalproex caused accelerated brain shrinking in a RCT in AD

ÅAvoid anticholinergic antipsychotics

ÅPsychotherapy clearly effective (in ADDITION to medications) in idiopathic bipolar disorder

ÅNot generally feasible in acute mania; not studied in post-TBI bipolar disorder, but likely worth 

a try



Psychosis

ÅRates of hallucinations and delusions 

shortly following a brain injury range from 

1/7 to 2/3

ÅHigher risk  in moderate or severe TBI 

and in individuals with posttraumatic 

epilepsy

ÅOften resolves on its own without treatment, 

but can persist in some cases

ÅSymptoms can resemble schizophrenia-like 

hallucinations and delusions

ÅCan also see unusual hallucinations and 

delusions that likely reflect a combination of 

psychosis and cognitive deficits



Unilateral Capgras syndrome and phantom vest

ÅPatient with R hemisphere injury 

and L hemineglect

ÅL unilateral Capgras syndrome: 

had recurrent spells of thinking his 

wife had been replaced by an 

impostor, triggered by seeing her 

in his L hemispace 

ÅTactile hallucination of wearing a 

tightly fitted vest

ÅNOT associated with any 

primary sensory deficits or 

changes in the area of the 

vest, occurred even when not 

wearing any clothing



TBI and schizophrenia risk

ÅPeople with a history of TBI have a 60% higher chance of developing 

schizophrenia later in life

ÅRisk is highest among individuals with a family history of schizophrenia

ÅSuggests a genetic predisposition to schizophrenia, requiring a second hit 

(e.g., TBI) to develop the illness



Treatment of post -TBI psychosis

ÅNo RCTs for psychosis due to TBI

ÅNeed to evaluate for delirium, depression, and cognitive impairment: treating 

these problems may resolve the psychosis

ÅAntipsychotics may be an option in some TBI patients with significant 

psychosis that doesnôt resolve; but need to monitor closely for adverse 

effects 



Antipsychotic selection

Å Use antipsychotics with lower anticholinergic effects 

Å Anticholinergic antipsychotics: quetiapine, olanzapine, clozapine, low-mid potency 

typical antipsychotics 

Å Clozapine has unique benefits that may outweigh its anticholinergic risks in some 

individuals; despite what drug company reps may try to claim, no oneôs ever 

shown that non-clozapine antipsychotics differ in efficacy in schizophrenia

Å If extrapyramidal symptoms develop, switching to another antipsychotic agent generally 

better than adding anticholinergics, as much safer from a cognitive perspective

Å RCT evidence amantadine is safe and effective for EPS in schizophrenia

Å Amantadine established as safe and effective for other indications in TBIðnot studied 

for EPS in TBI but reasonable to try if switching antipsychotics isnôt an option 

Å Individuals with TBI already at higher risk for cognitive impairment and future irreversible 

dementia; anticholinergic drugs directly increase these risks further in everyone

Å In schizophrenia, higher anticholinergic burden (anticholinergic antipsychotics and/or 

anticholinergic antiparkinson agents) is associated with significantly worse cognition



Antipsychotic selection

ÅProbably preferable to avoid typical 

/ strongly antidopaminergic 

antipsychotics

ÅPatients with TBI may be at 

higher risk for motor side effects

ÅTheoretical concern that 

antidopaminergic drugs could 

worsen frontal/executive deficits 

(never studied in any RCT)

Å Individuals with TBI face 2x 

increased lifetime risk of CVA: 

using more metabolically neutral 

antipsychotics may help avoid 

increasing this risk further 



Data from dementia on antipsychotic choice:

ÅFor overall neuropsychiatric symptoms (not looking at psychosis separately 

from other treatment targets): 

ÅAripiprazole, brexpiprazole, and quetiapine may be most effective and 

safest antipsychotics 

ÅStudies didnôt look at long-term effects on cognitive worseningðlikely 

less salient concern in individuals who already have dementia with 

significant behavioral disturbance

ÅRisperidone likely effective but significant risk of adverse events

ÅOlanzapine neither effective nor safe

ÅNewer agents like lurasidone and lumateperone not yet studied in 

dementia

ÅWhether/how this extrapolates to individuals with TBI and psychosis is not 

known



Other treatment options:

ÅCholinesterase inhibitors?

ÅGrowing body of evidence in dementia (Alzheimer disease, PD-spectrum 

disease) that cholinesterase inhibitors can be effective for dementia-

related psychosis, not just cognition

ÅOn the other hand, cholinesterase inhibitors clearly not effective for 

psychosis in schizophrenia

ÅNot yet studied for psychosis in TBI

ÅLikely worth a try, as evidence for cognitive benefit in TBI; and safe 

generally well-tolerated drugs   

ÅPsychosocial treatments such as psychoeducation, vocational rehabilitation, 

psychotherapy, and assertive community treatment can help in 

schizophrenia and other idiopathic psychosis 

ÅMay help and unlikely to hurt in psychosis due to TBI, though not much 

studied



PTSD

ÅTBI DOUBLES the risk for PTSD compared to injuries to other 

body parts

ÅAffects 1/7 people with TBI overall

ÅMay be as much as  9/10 people with military-related TBI 

ÅThe circumstances of the TBI affect the risk for subsequent 

PTSD

ÅTrauma deliberately inflicted by other human beings 

(bombs, shootings,  beatings) >> accidental traumas (falls, 

car crashes)

ÅTBIs often require ICU care

ÅICU experience itself can cause PTSD

ÅBut, by definition, TBI involves loss or alteration of consciousness

ÅHow can you have recurrent intrusive memories, nightmares, 

and flashbacks about an event you canôt even remember?



ÅBrief amnesia for the traumatic event actually 

increases the risk of PTSD

ÅPTSD can develop even with prolonged loss of 

consciousness

ÅHow is this possible?

ÅPosttraumatic amnesia = absence of explicit 

memories (memories consciously known to us and 

which we can explicitly think about)

ÅWe also have implicit memories

ÅIncludes but not limited to procedural memories 

like how to ride a bike 

ÅWe don't consciously recollect implicit memories

ÅBut they can play an important role in fear 

conditioning

ÅEven when no explicit memory for the fear cue

ÅIndividuals with autonomic findings associated with fear conditioning shortly 

after TBI go on to have higher rates of PTSD



ÅExplicit memory and implicit memory rely 

on different brain systems

ÅCan have preserved implicit memory 

even when explicit memory is 

damaged

ÅSo, via implicit memory, trauma-related 

stimuli can cause fear and distress even 

if you can't consciously recall sustaining 

the TBI

ÅConfusion / mystery surrounding a 

trauma you know occurred but canôt 

remember make it harder to work through 

it emotionally and integrate it into your 

overall life story


