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Outline

• R. Brett Lloyd, MD will discuss agitation in specific
populations in the rehabilitation setting, specifically focusing
on patients with stroke and hypoxic-ischemic brain injury.
• Gabriel Bendayan Heiber, MD will review the management
of refractory agitation with ECT.
• Brandon Hamm, MD, MS will present a review of agitated
states encountered in the epilepsy monitoring unit, including
patients with both epilepsy and functional seizures.
• JJ Rasimas, MD, PhD, FACLP, FACMT will review advanced
tools – new and old -- in the pharmacologic management of
severe and refractory agitation.
• Questions

R. Brett Lloyd, M.D., Ph.D.
Assistant Professor, Northwestern University
Associate Residency Program Director
Department of Psychiatry and Behavioral Sciences
Psychiatry – Shirley Ryan Ability Lab

The Agitated Brain
Hypoxic-Ischemic Brain Injury

Objectives
▪ Identify brain regions that are
vulnerable to hypoxic-ischemic
brain injury
▪ Discuss common cognitive and
motor changes after a hypoxicischemic brain injury
▪ Develop a treatment plan that
accounts for medication side
effects in hypoxic-ischemic brain
injury

Case Example
23 y/o female with a heroin use disorder who was found down in
a restaurant bathroom.
▪ Released from jail, then relapsed
▪ CPR initiated with return of circulation
▪ Multiple naltrexone doses administered by EMS

You are called – she is trying to sign out AMA.
Clinical Presentation:
▪ confused about why she is hospitalized
▪ “I hate hospitals. I want to leave”
▪ Unaware of why she is there, current circumstances
▪
▪
▪

Impairments in executive functioning, working memory, recall
She is dysarthric, needs assistance to stand
CT- Head (negative for acute findings)

Result: hypoxic-ischemic brain injury

Hypoxic-Ischemic
Brain Injury

Pathophysiology and Agitation
HypoxicIschemic Brain
Injury

Underlying
pathophysiology
important to
understanding
common causes
of agitation

What are the
patient’s
impairments/
deficits?

What are the
patient’s
strengths (what is
still working)?

Hypoxic-Ischemic Brain Injury

Hypoxia – lack of oxygen
supply to tissues

Ischemia – lack of blood
flow (nutrients) to
tissues

X

Anoxic Brain Injury (encephalopathy) – rarely complete lack of oxygen

MECHANISMS
▪ Even prolonged hypoxia may induce changes
without apoptosis or cellular necrosis
▪ Hypoxia is better than the combination of
hypoxia and ischemia

▪
▪
▪
▪

Cardiopulmonary arrest
Respiratory failure
Opioid overdoses
Hanging/ strangulation

Arciniegas. NeuroReahbilitation. 2010; 26 (1): 1 – 4.

Hypoxic-Ischemic Brain Injury
▪ In 15 minutes, about 95% of brain tissue may be affected
▪ Injury: Depends on cell type - few hours to four days to manifest injury
Cell protection/
Reactive
homeostasis
HypoxiaO2- Nitrogen
species

Ischemia
TNFa

Microglia/
astrocytes

LPS

Actin rearrangements

Protein
Misfolding
Membrane Protein
Degradation

IL1,6,1
0

Excitotoxicity

Ca2+
Ca2+

Autophagy

Apotosis

Zhao et al. Int J Mol Sci. 2016; 17 (12): e2078.

Pathophysiology: vulnerable regions
Cortical layers 3,5,6

Occipital
cortex

Medium-size neurons:
dorsal striatum

CA1 regionhippocampus
Upper brain stem (RAS)

Cerebellum

Common Sequelae: Motor
Dystonia
Tremor
Chorea
Tics
Athetosis

Parkinsonism

Often symmetric akinetic-rigid
type (tremor less prominent)
Myoclonus

Muscle contractions often triggered by actions/
volitional movement, environmental triggers
(noise, pain, touch)
▪ May occur in face, limbs, axial contractions
Lu-Emerson et al. NeuroRehabilitaiton. 2010; 26: 35 – 45.

Agitation: Cognitive impairments
Attention
Memory
Depression

Executive
function

Irritability

Arousal/
Awareness

▪ Persistent anxiety (60%)
▪ Depression (40%)
▪ Traumatic symptoms (30%)

Anderson et al. NeuroRehabilitaiton. 2010; 26: 47-63.

Agitation and
Hypoxic-Ischemic
Brain Injury

Agitation
Differential:
▪ Metabolic
▪ Endocrine
▪ Infectious
▪ Seizures (Non-convulsive status)
▪ Noxious stimuli/ pain
▪ Medication/ substance withdrawal
▪ Medication side effects
▪ Over-stimulation
▪ Direct effect of injury
Pre-morbid

Injury

Post-Brain Injury

Measurement: Agitated Behavior Scale
▪

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

Short attention span, easily distractible, inability to
concentrate
Impulsive, impatient, low tolerance for pain or frustration
Uncooperative, resistant to care, demanding
Violent and/or threatening violence toward people or
property
Explosive and/or unpredictable anger
Rocking, rubbing, moaning or other self-stimulating
behavior
Pulling at tubes, restraints
Wandering from treatment areas
Restlessness, pacing, excessive movement
Repetitive behaviors (motor or verbal)
Rapid, loud, or excessive talking
Sudden changes of mood
Easily initiated or excessive crying/ laughter
Self-abusiveness (physical/ verbal)

ABS Scale:
▪ Likert scale: rated 1 – 4
▪ Q8H assessment
Monitoring:
▪ type of agitation
▪ severity of symptoms
▪ efficacy of treatment
interventions

Bogner et al. J Head Trauma Rehab. 2000; 15 (1): 656-69.

Differential Consideration: Seizures/ Agitation
▪ Up to 35% of patients in postinjury period
▪ Often generalized at first, related
to neurotoxicity (excitotoxicity)
▪ Later may be focal ±
generalization, sub-clinical

Anti-epileptic medications for treatment
Close monitoring for side effects (cognition, motor)

Paroxysmal Sympathetic Hyperactivity
▪ Less common in hypoxic-ischemic
brain injury

Paroxysmal Sympathetic
Hyperactivity

Diaphoresis
Hyperthermia
Tachycardia

Tachypnea
Posturing
Compton. Nurs Clin N Am. 2018; 53: 459 – 467.

Hypoxic-Ischemic Injury: Primary Treatments
• Reduce distractions
• Reduce noise
• Reduce clutter/ stimuli
• Focus tasks

• Medication review
• Infectious
• Basic needs
(continence, appetite)

• Memory Book
• Routines
• Calendar
• Personal information
sheet

Environmental
Modifications

Memory/
Cognition

Other sources

Restrictive/
protective
devices
• Enclosure beds
• Vests
• Mits
• Seatbelts
• Padded floor

Agitation: Treatments
AVOID
No FDA-approved treatments.

Strategy #1:
Target cognition:
1. Augment cholinergic function
(donepezil, rivastigmine, galantamine)

2. Augment catecholaminergic function
(methylphenidate, amantadine,
bromocriptine, levodopa)

Erskine et al. Drug Discov Today. 2019; Sep 6 epub.

Agitation: Treatments
Strategy #2:
Target mood:
1. SSRIs
2. Consider neuro-stimulants
(methylphenidate, amantadine,
bromocriptine, levodopa-carbidopa)

Close monitoring:
▪ Worsening mood, irritability
▪ Agitation
▪ Motor effects
▪ Seizures

Conio. Mol Psychiatry. 2019; April 5: Epub

Delayed Post-Hypoxic Leukoencephalopathy
A syndrome of severe demyelination
occurring days to weeks after early
recovery.
▪
▪
▪
▪

Acute/ sub-acute, progressive
Delirium, psychosis
Parkinsonism
Akinetic mutism

• Carbon monoxide
• Heroin (inhaled)
• Benzos,
Barbiturates

Toxin Exposure

Pathophysiology
• Unknown
• Aryl sulfatase A
isoforms

• Proteins involved in
myelin turnover

MRI: Axial FLAIR sequence –
Extensive hyperintensity of
subcortical white matter

Injury

Breit. Neurol Clin Pract. 2018; 8 (5): e31 – e33.
Shprecher et al. NeuroRehabilitation. 2010; 26 (1): 65 - 72.

Delayed Post-Hypoxic Leukoencephalopathy

Zamora et al. Brain Behav. 2015; 5 (8): e00364.
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QUESTIONS

ECT for Agitation
Gabriel Heiber Bendayan MD
Instructor of Psychiatry and Behavioral Sciences
Northwestern University

ECT for Agitation
-

Mood do, psychotic illness, catatonia... old news

-

A variety of publications for other Dx...
−

Dementia, ID, ASD, TBI, NMDA encephalitis,
NPH, Huntington’s

ECT for Agitation- Dementia
2018 Systematic Review, van Der Berg et al.
-

Original data only
ECT tx primarily for agitation
17 publications (case reports & series, 1 pros study)
Pooled 122 patients
−

Alzheimer’s
-

-

“Mixed/Unspecified”

Vascular
FTD

ECT for Agitation- Dementia
2018 Systematic Review, van Der Berg et al.
Results:
- ECT was well tolerated
- No cognitive impairment
- 88% clinically significant improvement
- Most often after 2-4 treatments

Limitations:
- Mostly case reports and case series
- Heterogeneous
- Often incomplete data
- Often clinician judgement

ECT for Agitation- Dementia
2015 Prospective Study, Acharya.
-

-

Enrolled 23 pts w/ dementia & refractory agitation
Two academic centers
Several psychometrics:
−
−
−
−
−

-

Cohen-Mansfield Agitation inventory- Short (CMAI-short)
Neuropsychiatry Inventory (NPI)
Mini Mental Status Exam (MMSE)
Severe Impairment Battery (SIB)
Cornell Scale for Depression in Dementia (CSDD)

Tx w/ brief RUL
BIL if no response

ECT for Agitation- Dementia
2015 Prospective Study, Acharya.
Results:
-

-

Significant improvement on agitation scales
− ~ 20% reduction on CMAI
− Significant decrease of PRN antipsychotics
Improvement as soon as 3rd tx, progressing up 12th
No significant change on mood scales (CSDD, NPI sub-cat)
MSSE: significantly improved
SIB: improved as well

ECT for Agitation- Dementia
2015 Prospective Study, Acharya.

Results cont.
-

-

2 pts d/ced tx, lack of response
- Both end stage dementia
− One passed away 30 days after last ECT tx
2 pts d/ced tx, delirium (UTI & anticholinergic)
1 pt d/ced tx after developing afib

-5 center
-Recruiting 200 pts
-Alzheimer’s w/severe refractory agitation
-Randomized w/ a “Simulated ECT”
-9 months f/u
https://clinicaltrials.gov/ct2/show/NCT03926520

ECT for Agitation- ID

ECT for Agitation- ID
2012 Systematic Review, Collins.
−
−
−

72 cases of ECT use in pts w/ ID
79% response rate
13% incidence of adverse events, non-life threatening
-

−

For all indications
-

−

No cognitive declines
32% relapse rate, ECT mainenance unclear
Mood disorders, psychosis, catatonia, behavioral disturbances

Difficult to make specific agitation conclusions

ECT tx of ID tends to be well tolerated… ?efficacy?

ECT for Agitation- ID
2012 Case Series, Consoli
12 yo F w/ ID
-

-

Multiple attempts at jumping out of a window, frequent
head banging, head-punching, aggression towards
caregivers, hospitalized for 2 years, refractory to meds
and behavioral therapy
16 ECT … discharged home w/ family, & f/u at daily
outpt program

Challenges of pursuing ECT
-

Stigma
Limited Capacity
-

Irrespective of surrogate, court order may need (IL)
Multiple MDs may need to opine ( CA, 3)
Required “Ethics Committee”’review (NY)

ECT for Agitation
Conclusions:
-

-

-

Accumulating evidence ECT tx of agitation:
− Tends to be well tolerated, fast and efficacious
− Evidence: Dementia>>>ID>>ASD, NMDA encephalitis,
TBI, Huntington's, NPH
Stay tuned: Large RCT underway for Alzheimer’s dementia
More prospective studies badly needed
Hope you can jump the hoops, if needed
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Nuances of Agitation
management in the
Epilepsy Monitoring Unit
(EMU)
Brandon Hamm, MD, MS
ACLP, 15 November 2019

General Outline
• EMU Context
• Aggression/Psychosis
− Pre-ictal
− Ictal
− Postictal
− Interictal
• Psychopharmacology

EMU Context
Clinical Objectives of the Epileptologist
• But we want a seizure! (DIAGNOSIS)
− Provocation measures
− Decrease anti-epileptic drugs (AEDs)
• Then we don’t want seizures! (TREATMENT)

Technology Considerations in the EMU
• EEG
• Video EEG (vEEG)
• Stereo EEG (sEEG)

1. Leiphart J, Fried I. Use and Placement of Depth Electrodes, in
Atlas of Video-EEG Monitoring. 2011. The McGraw-Hill, China.

1

Agitation/Aggression due to Epilepsy?
• Epilepsy related agitation/aggression:2
− Pre-ictal (RARE violence)
− Ictal (RARE violence)
− Post-ictal (MOST FREQUENT violence)
• Confusion/delirium
• Psychosis
− Interictal (harder to sort out, can get
interictal psychosis)

1. Kanemoto K, et al. Violence and postictal psychosis: A comparison of
postictal psychosis, interictal psychosis, and postictal confusion.
Epilepsy & Behavior 2010;19:162-166.
2. Marsh L, Krauss GL. Aggression and violence in patients with epilepsy.
Epilepsy & Behavior 2000;1:160–168.

1

Pre-Ictal Prodromal Aggression
• Affective instability for hours to days
− Irritability, anxiety, and aggression

• Resolves after seizure
• Can be exacerbation of inter-ictal
phenomena
Prodrome ≠Aura
• Prodrome = hours to days
• Aura = seconds to minutes
− Aura symptoms: hallucinations; intense fear, depression,
panic, depersonalization, aphasia
Marsh L and Krauss GL. Aggression and violence in patients with epilepsy.
Epilepsy & Behavior 2000;1:160–168.

3

Ictal Violence
• RARE (1 in 1000 EEG verified seizures)1
• Spontaneous onset, abrupt abatement2
• Complex partial seizures, NEVER during GTCs
− Though may have LOC and generalize after violence
• Poorly directed and not purposeful
• Stereotyped motor automatism
− Pushing/shoving nearby objects/people
− Resistive violence common
• Amnesia for event, have remorse
• “Biting Behavior” - reflexive, rapid biting action ictal/post-ictal3
− Provoked by hand presence around patient’s face
• Abnormal non-seizure EEG phenomena (such as sharp waves) are
nonspecific findings and not evidence that violence is ictal
1.
2.
3.

Delgado-Escueta AV, et al. The nature of aggression during epileptic seizures. NEJM
1981;305:711-716.
Marsh L, Krauss GL. Aggression and violence in patients with epilepsy. Epilepsy & Behavior
2000;1:160–168.
Tassinari CA, et al. Biting behavior, aggression, and seizures. Epilepsia 2005;46(5):654-663.

Post-Ictal Delirium
• Aggression
• 0.7% episodes with human attacks
• 3% episodes with resistive violence
• Undirected

• Duration varies with seizure type and severity
− Often brief
− Prolonged/repetitive ➔ increased duration
• Distorted perception of environment
• Amnesia for the episode, remorse following

Kanemoto K, et al. Violence and postictal psychosis: A comparison of
postictal psychosis, interictal psychosis, and postictal confusion. Epilepsy
& Behavior2010;19:162-166.

Post-ictal Psychosis
• Violence more likely than inter-ictal psychosis
or post-ictal delirium
− 22.8% episodes with human attacks
− 7% episodes with suicide attempts
• Lucid state (2–72 hours) after seizure
− May emerge from postictal confusion/delirium
− Starts with affective state (mood-congruent delusions)

• Usually a few hours, can be several weeks
• Often recurs chronically
• Resolve spontaneously or with low doses of an
antipsychotic
Kanemoto K, et al. Violence and postictal psychosis: A comparison of
postictal psychosis, interictal psychosis, and postictal confusion.
Epilepsy & Behavior2010;19:162-166.

Inter-ictal Aggression
• Often around other people
• Purposeful, nonstereotyped, coordinated
• Situational aggression
• May be prolonged duration
• No post-episode confusion
• Risk factors:
− Structural lesion:
• Frontal lobe, left hemisphere, limbic system

− Cognitive impairment/intellectual disability
− Psychosis
− Low education, socioeconomic status
Marsh L, Krauss GL. Aggression and violence in patients with epilepsy.
Epilepsy & Behavior 2000;1:160–168.

Forced Normalization
• 1/3 with violent behavior during episode
• Symptoms:
− Psychosis - 86.4%
• 2/3 with delusions
− Mood disorders - 25.8%
− Dissociation - 4.5%

• Provoked by:
− AED - 48.5%: esp. levetiracetam and vigabatrin
− Epilepsy surgery - 31.8%: esp. right > left temporal lobectomy
− VNS - 18%

• Symptom resolution with AED cessation > psychotropic exposure
Calle-Lopez Y, Ladino LD, Benjumea-Cuaras V, et al. Forced
normalization: A systematic review. Epilepsia 2019;16:1610-1618.

Antipsychotics and Seizures
• Seizure risk in sample WITHOUT epilepsy1
− Higher risk: clozapine, chlorpromazine
− Moderate risk: olanzapine > quetiapine
− Low/Questionable risk: risperidone, aripiprazole,
ziprasidone, haloperidol

• Several studies WITHOUT increased seizure risk IN
EPILEPSY SAMPLES with addition of antipsychotics2,3
− Several authors state perspective that risk is clinically
insignificant2,3,4
1.

2.
3.
4.

Alper K, Schwartz KA, Kolts RL, Khan A. Seizure incidence in psychopharmacological clinical
trials: an analysis of Food and Drug Administration (FDA) summary basis of approval
reports. Biol Psychiatry 2007;62:345–54.
Okazaki M, Adachi N, Hara K, Ito M, Kato M, Onuma T. Do antipsychotic drugs increase
seizure frequency in epilepsy patients? Eur Psychoneuropharmacol 2014;24:1738–44.
Pisani F, Oteri G, Costa C, di Raimondo G, di Perri R. Effects of psychotropic drugs on
seizure threshold. Drug Saf 2002;25:91–110.
de Toffol B, Trimble M, Hesdorffer DC, et al. Pharmacotherapy in patients with epilepsy
and psychosis. Epilepsy & Behavior 2018; 88:54–60.

Pharmacotherapy for Agitation in Epilepsy
STEP 1:1 Re-evaluate AEDs for neuropsychiatric benefits and side effects
STEP 2:1
• Benzodiazepines:
− No RCTs2
− Consider in ictal aggression, mild post-ictal psychosis > inter-ictal psychosis1
• Antipsychotics:
− One 12-month, double-blind, crossover study for inter-ictal psychosis3
• Olanzapine 10 mg/day vs. haloperidol 12 mg/day (n = 16; 13 completed study)
• Lower Brief Psychiatric Rating Scale scores with olanzapine than haloperidol (p =0.02)

− Likely required in moderate to severe psychotic presentations1
• ECT: case reports resolving post-ictal and inter-ictal psychosis4
1.
2.
3.
4.

de Toffol B, et al. Pharmacotherapy in patients with epilepsy and psychosis. Epilepsy &
Behavior 2018; 88:54–60.
Farooq S, Sherin A. Interventions for psychotic symptoms concomitant with epilepsy.
Cochrane Rev 2015;Dec 21(12).
Thomas, A, et al. Safe administration of olanzapine in psychotic epileptic patients. European
J Neurology 2003;10: 125-204.
Ruppert E, Lalanne L, Foucher J, et al. Electroconvulsive therapy for psychosis in a patient
with epilepsy related to hypothalamic hamartoma 2013;15(3):347-351.

AED PROs
Mood
stability

AED CONs
carbamazepine, lamotrigine,
valproate > lacosamide,
oxcarbamazepine,
zonisamide

carbamazepine, valproic
Decrease
Impulsivity acid, topirimate

Agitation

levetiracetam > zonisamide
> phenytoin > topirimate,
brivaracetam, vigabatrin,
rufinamide, perampanel

Psychosis

Levetiracetam > zonisamide,
phenytoin, topiramate >
[Case reports]: ethosuximide,
felbamate, vibigatrin,
tiagabine, lacosamide

carbamazepine, valproic acid Depression
Decrease
Aggression > phenytoin

Anxiolysis

benzodiazepines,
gabapentin, pregablin

Least psychiatric side effects:1
Carbamazepine, lacosamide
Gabapentin, lamotrigine,
Oxcarbamazepine, clobazam,
Phenytoin, valproic acid

1
2
3
4

levetiracetam, zonisamide,
vigabatrin, phenobarbital,
phenytoin, tiagabine, topiramate

Suicide risk FDA Black Box Warning
all AEDs

Can they consider these? Instead of these?
1.

2.
3.
4.

Chen B, Choi H, Hirsch LJ, et al. Psychiatric and behavioral side effects of
antiepileptic drugs in adults with epilepsy. Epil & Behav 2017;76:24-31.
Mertens LJ, Witt JA, Helmstaedter C. Affective and behavioral dysfunction under
antiepileptic drugs in epilepsy. Epilepsy & Behav 2018;83:175-180.
Salpekar J. Neuropsychiatric effects of epilepsy in developmental disorders. Curr
Opin Psychiatry 2018;31:109–115.
de Toffol B, Trimble M, Hesdorffer DC, et al. Pharmacotherapy in patients with
epilepsy and psychosis. Epil & Behav 2018; 88:54–60.

Pharmacokinetic Interactions between AEDs and
Antipsychotics
INDUCTION of:

Valproate INHIBITION of:

• Quetiapine, aripiprazole
• Clozapine, olanzapine (1A2) by:
− Carbamazepine, oxcarbamazepine, • Other AEDs:
− Lamotrigine (UGT)
phenobarbital
− Carbamazepine, oxcarbamazepine
− Marijuana smoke, cigarette smoke
− Zonisamide, tiagabine
• Risperidone, haloperidol (2D6) by:
− MILD - phenytoin, phenobarbital
− Carbamazepine (mild)
• Marijuana (THC and CBD)(2C9, 3A4)
• Quetiapine, aripiprazole (3A4) by:
− Carbamazepine oxcarbamazepine
− Phenobarbital
− Phenytoin, topirimate

de Toffol B, Trimble M, Hesdorffer DC, et al. Pharmacotherapy in patients with epilepsy and
psychosis. Epilepsy & Behavior 2018; 88:54–60.

Valproic acid and Perioperative Cerebral Hemorrhage Risk
• Neurosurgical studies have not evidenced
increased bleeding risk2,3,4
• Case reports of bleeding complications1
• Lab abnormalities:1
− Impaired platelet aggregation
− Thrombocytopenia
− Reduced serum fibrinogen
− Decreased Von Willebrand factor antigen
− Decreased factor XIII
1.

2.
3.

4.

Cannizzaro E, Albisetti M, Bergstraesser E, et al. Severe Bleeding Complications
during Antiepileptic Treatment with Valproic Acid in Children: A Description of Four
Cases. Blood 2005;106:2155
Kurwale N, Garg K, Arora A, et al. Valproic acid as an antiepileptic drug: Is there a
clinical relevance for the epilepsy surgeon? Epilepsy Res 2016;127:191-194.
Manohar C, Avitsian R, Lozano, et al. The effect of antiepileptic drugs on
coagulation and bleeding in the perioperative period of epilepsy surgery: The
Cleveland Clinic experience. J Clin Neuroscience 2011;18:1180-1184.
Anderson GD, Lin YX, Berge C, Ojemann GA. Absence of bleeding complications in
patients undergoing cortical surgery while receiving valproate treatment. J
Neurosurg 12 1997;87:252–6.
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When the evidence base crumbles…
…additional pharmacologic tools for agitation management.

J.J. Rasimas, M.D., Ph.D.
Professor of Psychiatry & Emergency Medicine
C-L Fellowship & Service Director, Hennepin County Medical Center

The Outliers
• Pre-Hospital Rodeos
• Intubated “for agitation”

• Polysubstance addictions
• Toxic Deliria
• Severe Trauma Histories
• Head injuries – new and old
• Rare neurologic conditions

Vicious Cycle
• 33 F with SCAD BP, Polysubstance addiction, and
PTSD from Civil War
• Deceived by family to get to Psychiatric ED and
“exploded”
• Taken to general ED and given Ketamine 300 mg IM

• First set of vitals after ”K” on Day 0: HR 143 BPM,
BP 171/119
• Restrained x4 and stuck on a ventilator now (Day 2)
•
•
•
•
•
•

DEX @ 1.5 mcg/kg/hr
PRP 60 mcg/kg/min
FNT 75 mcg/hr
HLD 40 mg on Day 1 → OLZ 10 mg in the night
And pushes of PRN MDZ
OLZ 5 mg and 10 mg next AM and a Psych Consult
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VALPROATE EXPERT CONSENSUS GUIDELINE SERIES:

Treatment of Schizophrenia 1999
 Adding valproate was ranked first for the problem

of

aggression/violence
 Adding valproate was ranked first for the problem of
agitation/excitement and history of substance abuse
 Adding valproate was ranked second for
agitation/excitement with no history of substance
abuse (adding a benzodiazepine was first)
Not based on research evidence per se. Represent the clinical experience of
57 experts on the medication treatment of schizophrenia

McEvoy JP, Scheifler PL, Frances A. Journal of Clinical Psychiatry 60(Suppl 11):43, 1999.

VPA: An Anti-Aggression Agent?
Eighteen Reports - 184 Patients
Overall response rate of 77.1% (response defined
as a 50% reduction of target behavior)
 Diagnoses: a broad spectrum of disorders
 Only 16 with schizophrenia
 Mostly case reports or retrospective chart reviews
 2 double-blind studies (16 patients with borderline
personality disorder; 20 children and adolescents with
explosive temper and mood lability)
 Need to disentangle studies of valproate for aggression and
those for schizophrenia
 Data remains limited, but promising
Lindenmayer JP, Kotsaftis A. Journal of Clinical Psychiatry 61:123-128, 2000;
Citrome L. Schizophrenia and Valproate. Psychopharmacology Bulletin 37(Suppl 2):74-88, 2003.

Sher, et al. J Neuropsychiatry Clin Neurosci 2015.

Valproic Acid (VPA) is the therapeutic molecule
Forms include:

Valproic acid tablet, liquid, or IV
Divalproex (DVLPX) sodium tablet, sprinkles
Immediate release
Delayed release
Sustained Release

Valproic Acid Pharmacology
• Inhibits voltage-gated Na+ channels, Modulates others ?
• Enhances availability of GABA
• 2-en-VPA metabolite may decrease action potentials
• Down-regulates mesolimbic dopamine activity
• High protein binding (93 %)
• Peak absorption time depends on formulation (1-14 hrs)
• Variable bioavailability (0.5 – 0.9)
• Several hours to distribute to the brain
• Hypothesized active transporter regulates brain-plasma
distribution ratio (0.07 – 0.28), higher in OD

• Volume of distribution: 0.1 - 0.4 L/kg, also higher in OD
• t ½ : 6 – 16 hrs

Valproate Loading
• Assuming no compound in the body to start
• If starting concentration is non-zero, subtract current level
from desired level, and use the same formula

Dose = Concentration * Vd * Weight / F
= 80 mg / L * (0.1 to 0.4) L/kg * 70 kg / (0.5 to 0.9) =
625 to 4500 mg
This is why both knowledge of the formulation used and
examination with ongoing monitoring are critical.
But, ~ 25 – 30 mg / kg (max IV rate 10 mg / kg / min)
Followed by regular dosing to sustain therapeutic levels.

Minimum of TID – often QID or more
Doses of VPA in the range of 3000 to 6000 mg daily:
liquid VPA via GT or IV VPA

Oxidation increases in critical illness /
hypermetabolic states

VPA and the Urea Cycle

“Prophylactic” levocarnitine
500 to 1000 mg PO (liquid) / IV TID

VPA Experience At One Center
• Augmentation to critical care “sedation management”
• Identified by request for Psychiatric Consultation
• Quality improvement initiative in partnership with ICU Pharmacy
• Series of 9 patients

• Levocarnitine co-administered (500-1000 mg IV TID)
• Target serum [VPA] 70 – 120 mcg/mL
• Assayed ~90 minutes after initial IV load of 25 mg/kg
• Assayed again (trough) after ~48 hours of even TID dosing (1000 – 1500 mg)
• Doses adjusted based on levels and clinical status

• Doses employed after initial load increased to 3500 – 7000 mg div QID
• A second load was given to 6 of the 9 patients
• Highest level achieved: 112 mcg/mL
• No cases of hyperammonemia, rash, or other common VPA side effects

• Diminished agitation (RASS) 42 hours after VPA (range 16 – 108 hours)
• All patients liberated from vent (28 – 170 hours) w/o tracheostomy

Won’t progress
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• 51 M with MDD, Chronic pain, HTN w/ purposeful overdose
• Evidence of amitriptyline, citalopram, acetaminophen
toxicities
• Presented with seizure activity – Rx MDZ IM, Intubated
• First EKG ~4 hrs. post ingestion with QRS 133 msec, QTc 592 msec
• Rx NaHCO3, Norepinephrine, Mg++ and K+

• 38 hours after presentation (Day 2), remains intubated
• PRP 80 mcg/hr (running since admission), PRN MDZ
• Off Norepi, BPs 110s-150s / 60s-90s, QRS 97 msec, QTc 495 msec
• On IV NS @ 100/hr, Last BMP with Cl- 116, HCO3- 20

• Soft restraints x2, intermittently agitated, “won’t follow
commands”

Physostigmine

Aminocarbamate
cholinesterase
inhibitor
Inactivates enzyme
for 15-30 minutes
Increased availability
of Ach in synapse

Acetylcholine

Imbalance of Delirium
• Hypocholinergia
•
•
•
•
•
•

Arousal
Attention
Memory
Language
Task switching
Executive function

• Hyperdopaminergia
•
•
•
•
•
•

Aggression
Desire
Movement
Vigilance
Rapid appraisal
Goal direction

Physostigmine for Delirium
• 39 patients received physostigmine 0.5 – 2 mg IV for
diagnosis of delirium
• 19 anticholinergic, 10 “other” causes, 2 mixed
anticholinergic and other, 4 psychotic, and 4 unknown
• Delirium fully reversed in 22, (all 19 “pure
anticholinergic” cases and 3/4 unknowns)
• Symptoms improved in the 2 “mixed” cases, and 4/10 “others”

• One doxylamine OD had brief seizures before and after
physostigmine
• No dysrhythmias or cholinergic symptoms

Schneir AB et al. Ann Emerg Med 2003; 42:14-19.

Physostigmine Safety and Efficacy Results
• Retrospective (2003-2009) and prospective study (2009-2010) at
Pinnacle Health Toxicology Center: safety & efficacy of CNS antidotes

• 2003-2009 inpatient bedside practice
• roughly one seizure per year
• one transient run of atrial fibrillation without sequelae
• 2009-2010 academic year observational study
• physostigmine given to 326 patients with suspected central ACS
• delirium cleared in ¾ of cases
• fewer than 10% had side effects most common: diaphoresis, N/V
• seizure rate less than 1%, 1 arrhythmia after overdose of antidote
• 2018 observational study demonstrated superiority to “nonantidotal” Rx
Rasimas, et al. Toxicology Communications, 2018.

Boley, et al. Clin Tox, 2018; 29:1-6.

Physostigmine with EKG Changes
 312

had an EKG prior to Rx

◦ 245 within 30 minutes of the antidote
◦ Every one with TCA toxicity (63)

QRS: Range 72 – 168 ms

QTc: Range 341 – 662 ms

• 171 cases > 100 ms
• 24 cases > 130 ms
• 3 cases > 160 ms

• 160 cases > 450 ms
• 68 cases > 500 ms
• 5 cases > 600 ms

1 arrhythmia: QRS 96 ms, QTc 484 ms
Rasimas, et al. Toxicology Communications, 2018.

Clinical Use
 Patient

Selection: Confused sedation / agitation in a
patient without significant diaphoresis
 Monitoring: Physical Exam / Baseline EKG
◦ Cardiac monitoring (likely P&T policy)

 Dose:

0.02 mg/kg IV at 0.5 mg/min

◦ 2 mg over 4 min in adults
◦ 1 mg over 2 min in children under 50 kg
◦ 0.5 mg over 1 min in toddlers

 Treatment

plan: Short duration of action

◦ If no response in 20 min or cholinergic side effects, abandon
◦ If effective, repeat dose q1-2 hours PRN

Rasimas, et al. Toxicology Communications, 2018.

“I’m sick!”
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• 48 M with chronic back pain, asthma admitted w/ cellulitis
• Evolved to sepsis, questionable adverse rxn to antibiotic
• Increasing lethargy and work of breathing led to intubation
on Day 2
• Agitated while still intubated for pulmonary reasons
• PRP 40 mcg/kg/min
• HLD 5 mg IV q4H PRN given 4 times from previous night into this
AM – Ψ consult

• Exam: Temp 37.6 deg C, BP 144/70, HR 118 BPM
• Mildly diaphoretic, tears in eyes, dribbling rhinorrhea
• Sitting up, writhing uncomfortably
• Can attend, and mouths entreaties around his ET tube

Not life—threatening, but…
• Opioid withdrawal is a non-deliriogenic syndrome
• Many patients will be clear-thinking
• Comorbid delirium is, of course, not uncommon

• Opioid withdrawal is painfully uncomfortable
• Agitation can certainly drive complications that may risk
morbidity/mortality

• Corollary – patients on chronic opioids “need”
(roughly) their opioid equivalent dose as a baseline
with additional dosing for acute analgesia

IV MOR: IV FNT 100:1
IV MOR 40 mg/day ~ TD FNT 50 mcg/hr

Adapted from the International Anesthesia Research Society, OpenAnesthesia 2019.

Broader Application for Opioids ?
• “Analgo-sedation” is becoming more common in ICUs
• SCCM’s guidelines promote opioids ahead of benzodiazepines
• Delirium rates may be reduced by this practice
• Fentanyl is pro-serotonergic – caution in toxicology patients

• More liberal use for agitation has a thin evidence base
• Monitoring is important
• Higher parenteral doses are not for general floor medicine

• As long as acute pain is not an active (or planned) issue…

Buprenorphine
• A tight μ-opioid receptor binder with partial agonist
activity
• Ceiling on respiratory depression in adults
• Potentially lethal in non-tolerant children
• UGT and CYP 3A4 substrate
• Some inducers may increase clearance / decrease efficacy

• Variable but long half-life (1-3 days)

• Cizdol & Suboxone (with naloxone to prevent
misuse)
• Subutex & Temgesic (buprenorphine alone)
• Norspan & Butrans (transdermal)
• Buprenex (IM / IV)
• This preparation is the one potentially most useful in
withdrawal agitation

The case put to rest
• Buprenorphine 4 mg IV was given late AM
• Waited 2 hours…slight decrease in agitation
• BP and HR still elevated
• Additional 4 mg IV buprenorphine given in the afternoon

• Calm enough for an interview (still intubated)
• Patient confirms overuse of opioids and “graduation” to
heroin 1 year prior

• Rx: 4 mg IV x1 PRN return of agitation, 8 mg IV QAM
(start next day)
• PRN not given – HLD, DZP instead → New Rec RX: 8 mg IV BID

• The long half-life covers the period of withdrawal for
users of shorter acting opioids (heroin, fentanyls,
oxycodone) and self-tapers
• Fuggedaboutit !!!
https://www.samhsa.gov/medication-assisted-treatment/legislation-regulations-guidelines/special

Somebody’s gonna get hurt…
• 26 M yelling violent threats upon being engaged by
police
• Has the appearance of intoxicated disinhibition
• There is a domestic violence history at this address
• He will not back down – “situation control” involves
multiple hands, violent contact, and an injection of
HLD + MDZ
• Delivered to the ED where opening of the ambulance
door sees him sit bolt up in 4 point restraints on the
litter and rock it over
• Initial impressions suggest alcohol and likely
methamphetamine intoxication and comorbid PTSD
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ED Doc Perspectives / Priorities
• Time to adequate sedation is critical
• Safety from agitation (for patient and caregivers)
• Primary treatment
• Faster assessment for underlying injuries/illnesses

• Medication safety is also critical
• Respiratory depression
• Airway complications
• Cardiovascular complications

Ketamine for Agitation
• The physical safety of ketamine is well-established
• Sedation/control of violence is rapid
• Comparative effectiveness data are relatively
lacking
• Intubation is common, but…
• Varies by setting
• Suffers from confounders

IM Ketamine vs. IM Midazolam

• Time to Adequate Sedation, median (range)
• Ketamine (3-5 mg/kg) : 4.3 min (1.0-73.6)
• Midazolam (5-15 mg) : 8.8 min (0.5-64.5)
• Difference (95% CI): -3.1 (-4.9 to -2.0)

• Emesis more common in Ketamine group (5-7%)
• No difference in intubation, apnea, or hypoxia
Cole J, et al. Ann Emerg Med. 2018 Oct; 72(4S):S1-S2

IM Ketamine vs. IM Midazolam

Cox Proportional Hazard Ratio (95% CI)
Overall: 1.8 (1.4-2.3)
Severe: 1.6 (1.1-2.1)
Profound: 2.5 (1.7-3.6)

The Current State of “K”
• With emergency / critical care resources available, parenteral
ketamine is a safe option for rapid control of dangerous agitation
• Pre-Hospital use is routine in some communities, Expanding in
others, a non-starter in many more… ED use generally expanding
• Dark skin (not Prior Ψ, Male, SCZ, or Youth) predicts choice of “K”
• Emergency personnel and ED staff express gratitude for their experience
of decreased violence and injury

• Psychiatric side effects have not been examined (evals / admits)
• Emergence reactions can be problematic, psychosis worsened
• Longitudinal impact? (Of course, we have not studied APs, BZDs)
• Some experienced ED physicians advocate “K” + HLD together, or HLD
after sedation is achieved to prevent emergence and nausea/emesis
Tian & Newman. J Nerv Ment Dis 2019;207: 43–44.

Lebin, et al. Acad Emerg Med 2019;26:889-96.

Please Get Out of My ICU
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• 46 F with TBI from remote assault leading to PTSD,
Benzodiazepine and tobacco dependence, COPD, h/o EPS
with HLD, RSP, OLZ, QTP
• Vaped something to help her with anxiety (? Cannabinoid ?)
• COPD flare → VDRF… mild ARDS
• Difficult to keep calm and with ventilatory synchrony
• DEX titrated up to 1.5 mcg/kg/hr
• FNT 50 mcg/hr
• PRP 20 mcg/kg/min on and off for two days, then weaned

• Extubation successful after weaning off FNT (6 total days)
• Still on DEX @ 0.9 mcg/kg/hr
• Awake and severely anxious with labile BPs and HRs

Dexmedetomidine
• Central alpha-2 adrenergic agonist
• 8 x greater α-2 selectivity than clonidine

• Advantages
• Rapid action
• Rapid recovery of consciousness for assessments

• 0.5 – 1 µg / kg IV over 10 minutes
• 0.2 – 1 µg / kg / hr IV continuous
• May lose receptor specificity above 0.7, certainly above 1…
• If used longer, latencies are likely to increase

• Expense – may pay for itself in certain settings
Guinter & Kristeller. Am J Health Syst Pharm. 2010 Aug;67(15):1246-53.
Bledowski & Trutia. Psychosomatics. 2012 May;53(3):203-11.

Clonidine
• Advantages
• Cheap, TD delivery

• Many states of delirium involve hyperautonomia
• Alcohol withdrawal – some study data *
• Stimulant toxicity (methamphetamines, synthetics)
• Serotonin excess

• 0.2 – 0.4 mg PO AND 0.2 – 0.4 mg TD
•
•
•
•

Patches have delay in drug delivery, thus the PO bridge
May augment PO, consider multiple patches
Diaphoretic fever can enhance TD absorption
May help to wean from DEX (and opioids)

• Watch HRs when combined with APs
* Baumgartner & Rowen. Arch Intern Med. 1987 Jul;147(7):1223-6

DEXMEDETOMIDINE
T1/2=12 h
hepatic→ renal 95%

METHYLDOPA
T1/2 = 105m
hepatic→ renal 70%

GUANFACINE
T1/2 = 17 h
hepatic→ renal

GUANABENZ
T1/2 =

a2 Agonists
Centrally acting a2-adrenergic
receptor agonists:

Alpha2
agonist

a2/a1

dT ½

eT ½

Product
Availability

Bioavailabilit
y

Protein
Bindin
g

Guanfacine

2,640

2.5 h

17 h

PO

100%

70%

Dexmedetomidine

1,600

6m

2h

IV

70-80%

94%

Medetomidine

1,200
11 m

13 h

PO
TDS

100%PO
60%TDS

40%

methyldopa

12 m

105 m

PO/IV

50%

<20%

Guanabenz

60 m

6h

PO

75%

90%

Drug

Selectivity

Clonidine

220

CLONIDINE
T1/2=142-33 h
hepatic→renal 50%

Foundational principles
• Think ahead
• Get ahead
• Leap ahead if need be…don’t chase

• Build a foundation
• Nature abhors a vacuum
• Environmentally and chemically

• This is not “least effective dose” time
• Burn the outpatient Rx guideline handbook
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QUESTIONS ?

Supplemental Case
Material
Repurposing an Available Preparation

Faster, please…
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• 57 F DM2 on insulin, HTN, EtOH use, and brittle SCZ on
clozapine
• Presents angrily to ED after conflict at supervised group
living
• Complains of head pain, stomach cramps, and nausea

• Report of medication nonadherence
• Disorganized behavior
• Poor PO intake apart from occasional sodas and cookies

• She “knows the routine” and let EMS put in an IV, but then
her “Satanic Social Worker” visited her room in the ED, and
she started threatening “any staff who listens to him”…
• Agitation is mounting

Olanzapine IV ?
• Not FDA approved (neither is IV haloperidol…)
• FDA approved for PO and IM only

• Ingredients in IM olanzapine:
• 10 mg olanzapine
• 50 mg lactose monohydrate
• Lactose monohydrate = glucose + galactose

• 3.5 mg tartaric acid
• e.g. IV metoprolol tartrate

Characteristics of Olanzapines
*PO (Zydis)

IM

IV

Difference in peak
concentration

1

5x

High (presumed >5x)

Absorption (AUC)

1

1

1

Cost ($ for 10 mg)

$23

$41

$41

Time to Peak

≈6 hours

≈15-45 min

Rapid (presumed)

*Traditional oral olanzapine & ODT (Zydis®) have essentially the same kinetic profile
Peak effects realized between 4 and 6 hours

Zyprexa ® Package Insert & Montgomery et al. Patient Prefer Adherence. 2012; 6:109-25

2015

• Retrospective review of HCMC ED patients
receiving IV olanzapine, Jan-July 2014
• n = 713
• Report Primary Indication for Use
• Report Safety of Use

• Nearly 70% of the time, patients did not “require”
additional dosing of olanzapine for agitation
• Respiratory Complications:
• Majority were minor (supplemental oxygen)
• 2.1% (15/713) had more serious airway complications
• 8 required airway stimulation maneuver
• 7 were intubated -- majority of these had been agitated

2017

•
•
•
•
•

Prospective observational study
IV (n = 295) – mode starting dose 5 mg (some 2.5 mg)
IM (n= 489) – mode starting dose 10 mg (some 5 mg, a few 20 mg)
Primary objective: assessing respiratory depression
Secondary outcomes: additional doses of sedatives, QTc data, time
to adequate sedation, adverse events, and physician assessment of
efficacy

Respiratory Depression: Uncommon

IV Olanzapine is Safe and Effective
• No patient had an allergy, death, or tachy-dysrhythmia
• QTc prolongation not observed

• LOC nadir of 30 minutes in the IV group
• Less clear nadir with IM (~60 minutes)
• Majority of patients did not “require” additional sedation
• Fewer than with IM OLZ, with onset appearing to be a few
minutes faster

• For all indications, the majority of provider assessments
were moderate / significant relief
• >25% decrease in avg. ED LOS, comparing IV OLZ to IM OLZ
• IM OLZ lengths of stay are similar to IM HLD
Cole J, et al. Acad Emerg Med 2018;00:1–6.

Case Resolution
• 5 mg IV OLZ given right after SW departs
• 10 minutes later: Vitals obtained, Labs drawn, IVF started
• BP 198/136, HR 92 BPM
• Glucose 410, Creatinine 2.2, HCO3- 16, Anion Gap 23, EtOH
95 mg/dL
• Treatments proposed
• Insulin accepted
• Antihypertensives refused

• 5 mg IV OLZ again 3 hours after the first dose
• BP 182/108, HR 78 BPM
• PO Blood pressure meds given, sleepy… admitted to medicine
without incident

QUESTIONS?
Thank you!

