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Psychiatric emergencies (PE)

2. “An acute disturbances in thought, behavior, mood, or social
relationship which requires immediate intervention as defined
by the patient, family, or social unit” (APA)

2. Immediate intervention requires to save the patient and/or
others from imminent danger

¢. Prevalence rate of PE in non-psychiatric institutions has been
estimated at anywhere from 10% to 60%
< Up to 50% of patients with PE have a coexisting medical disease

Wheat S, et al. Prim Care. 2016 Jun;43(2):341-54.; Mavrogiorgou P, et al. Dtsch Arztebl Int. 2011 Apr;108(13):222-30.




Types of psychiatric emergencies

. Acute psychosis and mania (leading to dangerous
behavior/thoughts)

2. Suicidal and depressed patients

¢. Aggressive, agitation, violent or disruptive behavior and
homicidal patients
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Zeller S. Prim Psychiatry. 2010;17(6):35-41.; Wheat S, et al. Prim Care. 2016 Jun;43(2):341-54.

Treatment goals of emergency psychiatry

[+]

o» Treatment focuses on stabilization of the patient, then on
specific symptoms and ultimately the cause of symptoms

e Exclude medical etiologies for symptoms

e Rapid stabilization of acute crisis

* Avoid coercion

e Treat in the least restrictive setting

e Form a therapeutic alliance

e Appropriate disposition and aftercare plan

Zeller S. Prim Psychiatry. 2010;17(6):35-41.; Wheat S, et al. Prim Care. 2016 Jun;43(2):341-54.
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Assessment of aggression

2. Overt Aggression Scale (OAS)
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Pharmacologic strategies of acute psychosis,
mania, and agitated or homicidal

2. The “ideal” medication should calm without over-sedate and
has no or little effects on comorbidities

> Generally, oral or inhaled formulations should be preferred
over IM routes in mildly agitated cooperative patients

< If rapid intervention or sedation is required, parenteral medications
should be used

& Intravenous treatments should be avoided

[+}

> Always combined with non-pharmacologic strategies
(behavioral intervention, CBT, ECT)

Garriga M, et al. World J Biol Psychiatry. 2016;17(2):86-128.

General approach to medications by suspected diagnosis
as proposed by consensus guidelines

Suspected cause Oral medications Parenteral medications
First line Second line First line Second line

Medical None TA, BZD - TA, BZD, BZD+AA
Substance

Stimulants BZD BZD+TA, TA BZD BZD+TA, TA

Alcohol - BZD - BZD

Hallucinogen - BZD, BZD+TA BZD BZD+TA

Opioids None recommended None recommended None recommended None recommended

Primary psychiatric

Unknown, no data BZD BZD+TA, BZD+AA - BzZD
Schizophrenia BZD+TA, BZD+AA Ris, TA, Olan BZD+TA TA
Mania BZD+TA, BZD+AA TBZD, TA, Ris, Olan BZD+TA, BZDF TA
Depression with psychosis - BZD+AA, BZD+TA, BZD, Ris BZD+TA BzD
Personality disorder - BzZD - BZD, BZD+TA
PTSD BZD - BZD BZD+TA

Wheat S, et al. Prim Care. 2016 Jun;43(2):341-54.




Acute
treatment of
psychomotor Diorentaton
excitement =
and agitation

Intoxication
with alcohol

disturbance,
disorientation,
disinhibitory
phenomena,
psychotic
manifestations

Dementia

Excitement, agitation, tension

Exclusion of an underlying medical or neurological disturbance (e.g., hypothyroidism, angina pactoris, myocardial infarction,

postictal state, subarachnoid hemorrhage, stroke)

Memory Flightiness,
delusions,
hallucinations

flight of ideas,
elevated or
irritated mood

Acute psychotic
disturbance,

Increased drive, | Subdued mood,

plaintiveness,
(sometimes)
depressive
delusions

Agitated
depression

Mavrogiorgou P, et al.
Dtsch Arztebl Int. 2011 Apr;108(13):222-30.

and/or other delirium
psychotropic

substances

Admission to
medical
intensive
care unit,
clomethiazol,
benzodiazepines,
clonidine;
for opiate
withdrawal,
doxepin

Admission to
medical
intensive
care unit,
low-potency AP

Low-potency AP,
BDZ,

]
valproic acid

exacerbation

of

schizophrenic

disorder

BDZ, AP,
lithium,
valproic acid

BDZ, sedating
antidepressants,
low-potency AP

Subjective
restiessness,
motor unrest
predominantly

in the legs

Intense fear,
shortness
of breath,

palpitations,
autonomic

manifestations

Panic attack, Akathisia
generalized due fo
anxiety neuroleptic
use

Psychotherapeutic | Anticholinergic
intervention, | drugs, BDZ,
BDZ amitriptyline,
bela-blockers
(propranolol),
reduction of the
dose of the
medication that
precipitated
akathisia

Preferred medications for comorbid medical conditions

Preferred Alternate
Medical Condition Medication Medication | Avoid
Chronic obstructive pulmonary disease TA AA BNZ
Cardiac (arrhythmia or abnormal conduction) BNZ TA —
AA
Delirium TA AA —
Dementia AA — —
TA
Elderly AA TA BNZ
History of akathisia BNZ — TA
AA
History of tardive dyskinesia, neuroleptic malignant BNZ AA TA
syndrome, dystonia, parkinsonian symptoms
Mental retardation/developmental delay AA — —
History for drug seeking, abuse, or dependence — AA BNZ
TA
History of seizures BNZ AA —
Elevated blood alcohol and symptoms of withdraw BNZ — —

Allen MH, et al. Postgrad Med. 2001 May;(Spec No):1-88; quiz 89-90.




Medications for agitation and psychosis

[+)

%> Benzodiazepines (BZD)
< Diazepam, 5-10 mg po q 30—60 minutes (average dose, 20—-60 mg)
< Lorazepam, 1-3 mg po or IM g 30—60 minutes

2 Typical Antipsychotics (TA)
= Haloperidol, 5-10 mg po or 5 mg IM every 30—60 minutes (average dose, 10-20 mg)

2. Atypical Antipsychotics (AA)
< Olanzapine, 5-10 mg po or 10 mg IM
< Ziprasidone, 20—-40 mg po bid or 10 mg IM g 2 hours or 20 mg IM g 4 hours

< Risperidone, 2 mg po daily, increase by 1-2 mg q 24 hours until goal 4-8 mg; 25 mg IM q
2 weeks, start with po and continue oral for 3 weeks

< Quetiapine, 25-50 mg po bid, increase by 25-50 mg bid until goal of 300—400 mg daily

Allen MH, et al. Postgrad Med. 2001 May;(Spec No):1-88; quiz 89-90.
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Injectable antipsychotics

2. Immediate release injection 2. Long acting injection (LAl)

FeauigAamsi ATNUE gumwn
2 QOil-based solution
Fluphenazine injection 25 mg/mi

Phamnazine® :
e = Water-based nanoparticle

suspension

deaniy@amsan AINLSY simwn

Haloperidol inj 5 mg/ml

Binding affinities of chlorpromazine and haloperidol for
different neuroreceptors

100 100 100
: ‘ ' Low/Medium-potency
Chlorpromazine OO O O O g: g
o] =
Haloperidol O O O O O O 2 : &
gl &
1 o 1 h 1o 1o r(x'b-f.\“e‘ (06\61}0‘3 o‘i‘(\e e;;\éc\
05 High-potency  «" &% ¢ 9
. Antipsychotic potency -
Low dose High dose -
Receptors
O Dopamine D, O a-1 norepinephrine O Histamine

(O 5-hydroxytryptamine 2A (O -2 norepinephrine (O Muscarinic acetylcholine-1

Preskorn SH. J Psychiatr Pract 2005;11:258-61.




Striatal D2 receptor blockade (%)

Desired D, receptor occupancy for therapeutic response

100 D2 Occupancy by Haloperidol %;

80q-~--===-crcecccccccnnna- St e L T L
80-4====s=as A S S e SN S s i
Antipsychotic effect threshold

40 4

201/

% Dopamine D2 Receptor Occupancy

| L | |
ot 1 11l il Holsmu |

0.0125 0.025 0.06250'1 ! 2

Haloperidol Dose (mg/Kg sc)

Dose; plasma concentration

Kapur S, et al. Neuropsychopharmacology. 2000 Nov;23(5):595-8.

Plasma level profile of haloperidol 2 mg in man
following intramuscular administration

l] % Tnax 20 min after intramuscular
soJ administration
40§ % Elimination T,/, has a mean half-
2 life of 20.74+4.6 h with a range
g from 12.8t0 35.5 h
2201
g’1.0— :
’M
o 2 &L 5 8 O R m & m

Time - Hours

Cressman WA, et al. Eur J Clin Pharmacol. 1974;7(2):99-103.




Mean haloperidol plasma concentration—time profiles after
intravenous, intramuscular, and intranasal administration of
haloperidol 2.5 mg in the four volunteers

45

US FDA extended warning for
intravenous haloperidol and
torsades de pointes

40

35

30

25

20

Haloperidol Concentration (ng/ml)

0 05 1
Time (hour)
Figure 1. Mean haloperidol plasma concentration—time
profiles from 0-2 hours alter intravenous (#), intramuscular
(M), and intranasal (A) administration of haloperidol 2.5 mg
in the lour volunteers. Bars represent SD.

30

Route of Administration

Parameter Intranasal Intramuscular

=E* Intravenous
> 25 Median (range)
= Tmay (min) 15 (7.5-30) 37.5 (15-960) 15 (15-15)
&
= 20 AUCg.... (ngehr/ml) 37.9 (21.5) 60.4 (15.6)
o Conax (ng/ml) 9.8 (43.6) 233 (65.4)
t 2 (hrs) 16.9 (45) 288 (19.1) 17.1 (45.5)
2 15 Absolute ¥ 63.8 (24.4) 134 (20.8) s
c Relative F ( 48.6 (29.4) — —
Q
9 Total cumulative dose of IV haloperidol of <2 mg can safely be administered without
8 10 ongoing electrocardiographic monitoring in patients without concomitant risk factors
=
2
o 5
5]
I
0 T T T ]
0 4 8 12 16

Time (hour)
Mean haloperidol plasma concentration-time
profiles f[rom 0-16 hours after intravenous (®),
intramuscular (l), and intranasal (A) administration of
haloperidol 2.5 mg in the [our volunteers .

Figure 2.

Miller JL, et al. Pharmacotherapy. 2008 Jul;28(7):875-82.

Side effects and cautions of antipsychotics

First-Generation Antipsychotics

Second-Generation Antipsychotics

Side Effects Haloperidol Perphenazine Molindone® Risperidone Olanzapine Quetiapine Aripiprazole Ziprasidone Paliperidone Clozapine
Acute Parkinson | ++++++ ++++ ++++ ++++ ++ - ++ ++ ++++ -
Syndrome
Akathisia ++++++  ++++ ++++ ++ ++ ++ ++++ +++ ++ ++
Diabetes Mellitus _++ o + ‘++ ++++++ ++++ + + ++ +++++ ‘
Diabetes - - - - - = - - +
Insipidus
f Lipid Levels + ++ + ‘ + + ++++ +++ + + + + ++ ++ ‘
Neutropenia b s + + + + 4+ } 4+ + ‘ +4 ++ ‘
Orthostatic + ++ ++ ++ -+ -+ ++++ + ++ ++ ++++
hypotension
ft Prolactin level | ++4 + ++ 4+ ++++ ++++4++  [+++ - - ++ +4++++ ‘
|| Prolactin level - - - - - - 44+ - ; ;
‘1‘ QT interval + ++ + + ++ + + + + ++ ++ ++ ++ \
Sedation + ++ ++ M + +++4 ++++ + + + + ++++++ ‘
Seizures + + + + + + + + + ++ ++ ‘
Tardive ++++ ++++ +++ + + + + + + -
Dyskinesia
Withdrawal ++++ ++4 +++ ++ + + ++++ ++ ++ ++
Dyskinesia
Weight Gain ++ ++++ + ++++ ++++++ ++++ ++ ++ +++ ++++++

Carlisle LL, et al. Pediatr Clin N Am 2011;58:205-18.

Abbreviations: ||, decreased; 1, increased; -,
* No longer available as of June 2010.

none; + to ++++, mild to severe.




Extrapyramidal side effects of antipsychotics

EPE Clinical Characteristics Onset? Cause Treatment
Acute dystonia Muscle spasms, usually Hours to days Hyperdopaminergic or Benztropine or diphenhy-
in eyes, face, neck, hypodopaminergic dramine i.v., i.m., or
and throat state p.o.; prophylaxis with

Pseudoparkinsonism  Bradykinesia or akinesia, =~ Weeks to months ~ Dopamine depletion,
tremor, rigidity imbalance of

dopamine and
acetylcholine in
extrapyramidal
system

Blockade of dopamine
receptors in midbrain
and mesocortical
regions, increase in
norepinephrine in

Akathisia Subjective feeling of
restlessness and
anxiety, plus objective
signs of repetitive or
restless motor activity

Days to weeks

anticholinergics in high-

risk patients

Anticholinergics or
amantadine, lowering
the antipsychotic
dosage, changing to
lower-potency or
atypical antipsychotic

Beta-blockers, anticholin-
ergics, benzodiaz-
epines, clonidine?,
amantadine?, lowering
the antipsychotic

(e.g., rocking) limbic region

dosage, changing to
lower-potency or
atypical antipsychotic

aApproximate time of onset after start of therapy.

Holloman LC, and Marder SR. Am J Health-Sys Pharm 1997;54:2461-77.

Medication used to treat EPS

Daily Oral
Medication Dose (mg) Indication(s) Adverse Effects
Anticholinergics Acute dystonias, pseudoparkin- Dry mouth, blurred vision,
Benztropine mesylate 1-6 sonism, akathisia, prophylax- urinary retention, constipa-
Biperiden hydrochloride 2-16 is of dystonias tion, tachycardia, memory
Procyclidine hydrochloride 5-30 problems
Trihexphenidyl hydrochloride 5-15
Diphenhydramine hydrochloride 50-300
Dopaminergic agent Pseudoparkinsonism Dizziness, insomnia, nervous-
Amantadine hydrochloride 100-400 ness, anxiety, impaired
concentration
Benzodiazepines Akathisia, acute dystonias Drowsiness, ataxia, confusion,
Lorazepam 1-8 dizziness
Diazepam 2-40
Clonazepam 1.5-6
Beta-blockers Akathisia Bradycardia, hypotension,
Propranolol hydrochloride 30-120 dizziness, drowsiness,
Metoprolol tartrate 50-400 depression

These drugs have short half-life, thus 2-3 times daily is required

Holloman LC, and Marder SR. Am J Health-Sys Pharm 1997;54:2461-77.
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Neuroleptic malignant syndrome (NMS)

2. NMS is an uncommon but serious and

potentially fatal complication of Box 1: Neuroleptic medications associated

with neuroleptic malignant syndrome

therapy (NMS)*

% Itis a syndrome of EPS, hyperthermia, Typical neuroleptics Atypical neuroleptics
altered consciousness, and autonomic ¢ Haloperidol (+++) Clozapine (+)
changes (tachycardia, unstable BP, * Chlorpromazine (++)  Olanzapine (+)
incontinence) . FluPhenazine, long Quetiapine (+)

acting (++) Risperidone (+)

, e Fluphenazine (++)
Medications that can cause neuroleptic malignant syndrome

Class Medications

* Levomepromazine (+)

* Loxapine (+)

Neuroleptic agents  Aripiprazole, chlompromazine, clozapine, fluphenazine, haloperidol, olanzapine,
paliperidone, perphenazine, quetiapine, risperidone, thioridazine, ziprasidone, *+ = rarely associated with NMS, +++ = more commonly
amisulpride, zotepine associated with NMS."*"*

Antiemetic agents Domperidone, droperidol, metoclopramide, prochlorperazine, promethazine

CMAJ 2003;169(5):439-42.

- Physical findings ¢ Opisthotonost
CI INniCca I * Abnormal blood pressure * Positive Babinski’s sign
(typically hypertension)* * Tachycardia®

= S .
Altered level of consciousness « Tachypnea®

manifestation

¢ Chorea * Trismus#
¢ Diaphoresis* e
Of N MS * Fever (temperature > 38.5°C)* l.aboralor-y m(»llngs
» Generalized tonic-clonic * 1 Creatine kinase level
seizures * Leukocytosis, with shift to the left*
* Muscle rigidity* * Myoglobinuria*
* Mutism * t Transaminase levels

*Common finding.

tExtreme hyperextension of the body in which the head and heels are bent backward and the
body is bowed forward.

sMotor disturbance of the trigeminal nerve, especially spasm of the masticatory muscles, with
difficulty in opening the mouth,

Stage: I Il [l \Y Vv
Symptoms: Rigidity, Rigidity, Mild rigidity, Moderate rigidity,  Severe rigidity,
tremor mutism, catatonia or catatonia or catatonia or
stupor confusion, confusion, confusion,
T <38°C, T 38-40°C, T = 40°C,

CMAJ 2003:169(5):439-42. HR<100bpm HR100-120 bpm HR =120 bpm




Proposed treatment algorithm for NMS spectrum-related symptoms

Woodbury Stage?

Clinical Presentation

Supportive Care

First-Line Interventions

Second-Line Interventions

Stage I: drug-induced
parkinsonism

Stage II: drug-induced
catatonia

Stage I11: mild, early
NMS

Stage IV: moderate NMS

Stage V: severe NMS

Rigidity; tremor
Rigidity; mutism; stupor

Mild rigidity; catatonia or
confusion; temperature
<38°C (100.4°F); heart
rate <100 bpm

Moderate rigidity; catatonia
or confusion; tempera-
ture 38-40°C (100.4—
104°F); heart rate 100—
120 bpm

Severe rigidity; catatonia or
coma; temperature >40°C
(104°F); heart rate 2120
bpm

Reduce or switch antipsy-
chotics

Discontinue, reduce, or
switch antipsychotics

Discontinue antipsychotics,
carefully monitor for
progression, correct risk
factors

Discontinue antipsychotics,
manage fluids, initiate
cooling measures, correct

risk factors, provide inten-

sive care

Discontinue antipsychotics,
manage fluids, initiate
cooling measures, correct

risk factors, provide inten-

sive care

Anticholinergic agents

Lorazepam (1-2 mg i.m. or
i.v. every 4-6 hr)

Lorazepam (1-2 mg i.m. or
i.v. every 46 hr)

Lorazepam (1-2 mg i.m. or
i.v. every 4-6 hr), bro-
mocriptine (2.5-5 mg p.o.
or by nasogastric [NG]
tube every 8 hr), or aman-
tadine (100 mg p.o. or by
NG tube every 8 hr)

Dantrolene (1-2.5 mg/kg
body weighti.v. every 6 hr
for 48 hr, tapered), bro-
mocriptine (2.5-5 mg p.o.
or by NG tube every 8 hr),
or amantadine (100 mg
p.o. or by NG tube every 8
hr)

Consider electroconvulsive
therapy (6-10 bilateral
treatments)

Consider electroconvulsive
therapy (6-10 bilateral
treatments)

Am J Psychiatry 2007;164(6):870-6.

Receptor binding profiles of atypical antipsychotic drugs

Drug | D2Antag

Aripiprazole
Asenapine

Clozapine

lloperidone

Lurasidone |

Risperidone

Ziprasidone |

YRR AN AN Ay
D2 PA D3 SHT1A PA SHT2C SHT7 al o2 NBI SRI
+4+ ++
++4+ +++ |+
+ + ++ ++ ++ ++ ++
x | - =
? ++
++ ++ | o+ ++
+++ + ++ +++ ++
+4+ + ++*
+4++ ++
+++ ++ +

Binding affinities based on data from the National Institutes of Mental Health Psychoactive Drug Screening Program online Ki database.
+Ki2100nM: ++Ki210nM; +++ Ki21nM; ++++ Ki <1nM. Note that a higher Ki is indicative of a lower binding affinity.

*Represents the binding affinity of norquetiapine, the active metabolite of quetiapine.

Morrissette DA, Stahl SM. Drug Discov Today Ther Strateg 2011;8:3-9.
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EPS/ Tardive Prolactin Weight Glucose Lipid QTc Pro- | Sedation Hypo- Anti-cholinergic
Dyskinesia Elevation Gain Abnormal- | Abnormal- | longation tension ’
ities ities 2 Huane|  E
| HDL ' e & .
ﬁ 2 ﬂ A Mo " , ™
RS + + + 0 0 + ++ + 0
i 0 0 +++ e+ +++ 0 +++ | +++ +++
Olszasine + + 4 [ ++4+ 0 ++ + ++
Sldef .Ieffec: quetiapine® 0 0 ++ T ++ 0 many || o ++
roftiles o
P ; iloperidone 0 + 0 ++ + +++ 0
atypical .
urasidone®
antipsychotics + * 0 0 0 0 + 0 0
peliperiacno ++ +4+ ++ ++ ++ ++ + ++ 0
Lsporiaons ++ ++4+ ++ ++ ++ + + + 0
Zereaons + + 0 0 ++ 0 0
Spkncuiet + 0 0 0 0 0 0 0 0
0 = no risk or rarely causes side effects at therapeutic dose 3also causes agranulocytosis, seizures, and myocarditis
+ = mild or occasionally causes side effects at therapeutic dose PAlso carries g about of cataracts
++ = sometimes causes side effects at therapeutic dose “Administering at night reduces risk of side effects
+++ = frequently causes side effects at therapeutic dose %Also causes nausea and occasional vomiting
Dark shading: considered clinically relevant

GABA-A receptor: Target of action of benzodiazepines

GABA site
Agonists
Antagonists

Barbiturate site

Excitants?
Benzodiazepine site

Antagonists
Inverse agonists

Steroid site
Anesthetics
Excitants?

Picrotoxin site
Convulsants
Depressants?

Agonists (depressants)

Depressants (also ethanol?)

Increases intracellular chloride levels
Increases transmembrane polarity

Makes the occurrence of action potential more difficult

Basic Neurochemistry: Molecular, Cellular, and Medical Aspects. 6t editions. Philadelphia: Lippincott,Williams & Wilkins ; 1999.
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Binding sites on the positive allosteric
-«  GABA, receptor modulators

site
o Y

2

site
cl-
B, @ B
NS \

[+]

HOMNH;

2. Positive allosteric

B

» Neurosteroids
. Barbiturates

modulator (PAM) of GABA, \\E’Nf”

receptor C.Q/\j
< Benzodiazepines (BDZ) @
< Non-BDZ /Oj O

e Z-drugs: Zolpidem (.
O N\Yﬁ\/
Cl ©
)

* Benzoxazine class:
Etifoxine

Nuss P. Neuropsychiatr Dis Treat 2019;15:1781-95.

Pharmacological effects of benzodiazepines and Z-drugs

Benzodiazepines

o

o2 a3 ob

Sedation / Dependence
Anterograde amnesia
Anticonvulsant activity
Anxiolysis

Myorelaxation

ND ND ND

Rudolph U. Benzodiazepines. In Encyclopedia of Molecular Pharmacology 2008.
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Dose-related pharmacological effects of BZD

Coma P

(Bar_bilfuates)

s
- 4
7’

7’
Medullary depression
4

7’
s
- s

- -
Anesthesia _—" (Benzodiazepines)
' >

’
2%
td ’:“
7
= ’7
z

P4 .
S Hypnosis

Central nervous system effects

4
= /////
4
/ ‘ . - Possible selective
/ n, nh n,
/ Sedahg nxi?)lls 'sis'b"'o anticonvulsant and
Y muscle-relaxing activity

>

Increasing sedative-hypnotic dose

Absorption of benzodiazepines

BZDs are usually well absorbed by the gastrointestinal tract after oral administration (more
lipophilic agents generally have the highest rates of absorption and fastest onset of clinical
effects)

After IV administration, BZDs quickly distribute to the brain and central nervous system
BZD activity is terminated by redistribution

Following IM injection, absorption of BZDs are varied
<= Diazepam or chlordiazepoxide is slow and erratic absorption

<= Lorazepam or midazolam appears to be rapid and complete absorption

B slowly absorbed
benzodiazepine

« 5 & T 8 9 10
time (hours)

After sublingual administration of lorazepam, it is well absorbed and reaching peak levels in
60 minutes

Griffin CE, et al. Ochsner J. 2013 Summer; 13(2): 214-223.
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Pharmacokinetics of benzodiazepines

o

>+ BZDs and their metabolites are highly protein bound

Q

> They are widely distributed in the body and preferentially
accumulate in lipid-rich areas such as the central nervous
system and adipose tissue

[+]

> Most BZDs are oxidatively metabolized by the cytochrome
P450 enzymes (phase |), conjugated with glucuronide (phase
I1), and excreted almost entirely in the urine

Griffin CE, et al. Ochsner J. 2013 Summer; 13(2): 214-223.

Chlordiazepoxide Diazepam Prazepam Clorazepate (inactive)
l cYP2c19
) ) PN cYpP2c19
Desmethylichlordiazepoxide™ DRUG-DRUG INTERACTIONS WITH BENZODIAZEPINES™

Inhibitors of CYP 3A4 (A Benzodiazepine plasma levels)

l Antidepressants/SSRIs Protease Inhiditors
Fluoxetine Indinawir

o - Paroetine Ritonavir
Demoxepam* Desmethyldiazepam* Alprazolam and triazolam .. :

Antibigtics CLalgium-Channel Blockers

- -

Alpha-hydroxy metabolites™®

UGT1A9/2B7/2B15

Hydroxyethyl-\

/ flurazepam* \
UGT2B15

Firazepan T {ranepam)

Desalkyl- / AN Hydroxylation Midazolam

flurazepam* CYESAY
CYP3A4
Triazolam

Acetylation —— URINARY

CYP2C19

Clonazepam
NAT2

EXCRETION

Diltiazem

Verapamil

384
Anticonvulsants Dthers
Modafinil

St. John's Wart

YPZCI9 (A Diazepam plasma levels)
Omeprazole
Rit

Parauetine Tl

Increases CNS depressive effects of benzodiazepines
Nen-82 hypnotics Others
Tolpidem Aicohol
Zalepkn Antihistamines
Eszopiclone Barbiturates

Chioral hydrate
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Pharmacology of commonly prescribed BZDs

Protein Half-Life Major Active Metabolites Time to Peak Plasma Primary
Drug Binding (%) Range (hr) (half-life in hr) Concentration (hr) Elimination
Long half-life
Chlordiazepoxide (Librium)  Very high (96) 5-30 Desmethylchlordiazepoxide (18) 0.5-4 Renal (1-2),
Demoxepam (14-95 ) 3%-6% as conjugate
Desmethyldiazepam (40-120)
Oxazepam (5-15)
Clorazepate (Tranxene) Desmethyldiazepam : 30-100 Desmethyldiazepam (40-120) 0.5-2 Renal; fecal
Very high (95-98) Oxazepam (5-15)
Diazepam (Valium) Very high (98) 20-80 Desmethyldiazepam (40-120) 1-2 (Injection: intramuscular, 0.5-1.5;  Renal
Temazepam (8-15) intravenous, within 0.25) (Sterile
Oxazepam (5-15) emulsion: intramuscular, >2;
intravenous, 0.13-0.25) (Rectal
gel: 1.5)
Flurazepam (Dalmane) Desalkylflurazepam: 23 Desalkylflurazepam (47-100) 0.5-1 Renal
Very high (97) N-1-hydroxyethylflurazepam (2-4)
Short to intermediate half-life
Alprazolam (Xanax) High (80) 6.3-26.9 None 1-2 Renal
Bromazepam (Lectopam) High (70) 8-19 None 1-4 Renal
Clonazepam (Klonopin) High (85) 18-50 None 1-2 Renal (<2)
Lorazepam (Ativan) High (85) 10-20 None 1-6 (Intramuscular, 1-1.5; Renal
sublingual, 1)
Oxazepam (Serax) Very high (97) 5-15 None 1-4 Renal; fecal
Temazepam (Restaril) Very high (96) 8-15 None 1-2 Renal (<1)
Modified from Stoetiing RK, Hillier S. logy and Physiology in Anesthetic Practice. 4th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2006:140-153 and Barash PG, et al. Clinical Anesthesia. 6th

ed. Philadelphia, PA: Wolters Kluwer/Lippincott Williams & Wilkins; 2009:586-588.

Griffin CE, et al. Ochsner J. 2013 Summer; 13(2): 214-223.

Effect of elimination rate on duration of action of BZDs

|
!
|
I

Benzodiazepine |
Plasma
Concentration
(ng/mi)

T T T T T 11 T o
s 5 6 7 8 9 19 v 2 a3 2

time (hours)
Chouinard G, et al. Cell Mol Neurobiol. 1999 Aug;19(4):533-52.




Effect of lipophilicity and volume of distribution on
duration of action of BZDs

D (smaller Vd due to a lower degree of lipophilicity)

Benzodiazepine
Plasma .
Concentration

(ng/ml)

) T

R T
JC 40 S50 6.0

T T T T T T

70 80 9.0 100 110 120 130
time (hours)

Chouinard G, et al. Cell Mol Neurobiol. 1999 Aug;19(4):533-52.

Clinical pharmacology of BZDs

Adult dosage

Approximate  Time to peak Maximal
Chemical dose plasma levels Single Usual daily dose dose Methods of administration Active substances in blood
Benzodiazepine class equivalence (hry dose (mg) (mg/day) (mg/day) and supplied forms (8 half-life) Lipophilicity’
Chlordiazepoxide 2-Keto 10 1-4 5-25 15-60 1004 po: 5/10/25 mg Chlordiazepoxide (7-30)
im, iv: 50 mg/ml (100 mg in Desmethylchlordiazepoxide (10-30)
2-ml amps) Desmethyldiazepam (30-100)
Demoxep: -60)
Diazepam 2-Keto 5 0.5-1.5 2-10 4-40 60 po: 2/5/10 mg Diazepam ( 100) 1.00
im, iv: 10 mg in 2-ml amps Desmethyldiazepam (30-100) 0.79
Oxazepam 3-OH 15 2-4 10-30 30-60 120 po: 10/15/30 mg Oxazepam (5-20) 045
Flurazepam® 2-Keto 30 05-15 15-30 HS po: 15-30 mg Desalkylflurazepam (40-100)
Hydroxyethylflurazepam (2-4) 0.56
(Flurazepam aldehyde) (1-2) 020
Clorazepate 2-Keto 7.5 0.5-2.5 7.5-30 9% po: 3.75/7.5/30 mg Desmethyldiazepam (30-100) 0.79
Clonazepam 7-Nitro 0.25 1-2 1-10 30 po: 0.5/2 mg Clonazepam (20-80) 028
Lorazepam 3.0H 1 1-5 2-6 10 po: S/L, 0.5/1/2 mg Lorazepam (10-20) 0.48
im, iv: 4 mg/ml (4-ml amps)
Triazolam® Triazolo 025 1-5 0.125-0.5 HS po: 0.125/0.25 mg Triazolam (2-6) 0.64
Temazepam® 3-0H 30 2-3 15-30 HS po: 15/30 mg Temazepam (5-20)
Ketazolam 2-Keto 15 2-3 15-30 po: 15/30 mg Diazepam (14-100) 1.00
Desmethyldiazepam (30-100) 0.79
Desmethylketazolam
Nitrazepam® 7-Nitro 10 1-5 5-10 HS po: 5/10 mg Nitrazepam (20-40) 029
Bromazepam 2-Keto 3 1-4 3-6 6-18 60 po: 1.5/3/6 mg Bromazepam (8-19) 0.24
Alprazolam Triazolo 05 1-2 0.25-1 0.75-4 10 po: 0.25/0.5 mg. Alprazolam (6-20) 0.54
Midazolam Imidazo 2 0.3-0.5 im:* 0.07-0.08 mg/kg im: 1 mg/ml (vials of 2.5 & Midazolam (1-4) 154
(up to 5 mg in adults) 10 ml)
(v 0.03-0.035 mg/kg) iv: $ mg/ml (vials of 1,2, 1-Hydroxymethylmidazolam (1-4)
(or 2.0-2.5 mg in 5, & 10 ml)

adults)

“The information was derived from values from the sources referred to in footnote g. Values chosen represent those with the greatest degree of consensus and/or our own experience.

* Only approved indication is for HS sedation.

¢ Values are for po doses except for midalozam, where the stated value is for an im dose. im lorazepam and midalozam are well absorbed, whereas im diazepam and chlordiazepoxide are variably and inconsistently
absorbed. iv forms of poxide, diazep pam, and all reach peak plasma levels between 15 sec and a few minutes

4 00 mg, with a maximum of 300 mg.

“ For preancsthetic use only (see CPS for complete dosage information).

! Relative to diazepam.

‘R Gelenberg, 1983; Bald ini, 1985; Grenblatt er al, 1982, 1983a, b, 1985; Harvey, 1985; Jochemsen and Breimer, 1984; McEvoy, 1989; CPS, 1989; Salzman, 1980; Shaefer, 1987; Cook, 1986; Kales er al,
1985; Hyman, 1988; Cooper, 1982; Smith and Wesson, 1985; Ochs er al., 1987; Klotz er al,, 1980; Rickels, 1985.

Chouinard G, et al. Cell Mol Neurobiol. 1999 Aug;19(4):533-52.




Classification of benzodiazepines by potency and plasma half-life

Better choice for
tapering off

Long
(>24 h)

Chlordiazepoxide 25 mg [10-30 h]*
Nitrazepam 10 mg [18-57 h]
Clorazepate 15 mg [50-180 h]#
Diazepam 10 mg [20-70 h]#
Flurazepam 20 mg [74 h]*
Prazepam 20 mg [25-200 h]*
Quazepam 7.5 mg [53 h]

Clonazepam 0.5 mg [19-60 h]
Bromazepam 3 mg [8-30 h]

Flunitrazepam 1 mg [18-36 h]*

Plasma half-life

Short
(<12 h)

Less accumulation

Easier metabolized in
patients with liver
impairment

Oxazepam 20 mg [5-10 h]*
Temazepam 20 mg [5-10 h]*
Halazepam 20 mg [14 h]

Alprazolam 0.5 mg [12-15 h]
Lorazepam 1 mg [10-20]*
Triazolam 0.5 mg [2-4 h]
Estazolam 0.5 mg [18 h]

Lormetazepam 1 mg [10-12 h]
Etizolam 1 mg [2-4 h]

Midazolam 0.25 mg [2-6 h]

* Metabolized by phase Il metabolism pathway

#Has active metabolites

Low (less potent)

Affinity for
benzodiazepine binding
site (potency)

Adapted from Prekorn SH. J Psychiatry Pract 2015;21:436-41.c

High (potent)

High risk to develop
adverse effects

Less withdrawal
reactions

More rebound
effects & withdrawal
reactions

Better
sedative/hypnotic/
anxiolytic

Effect of the dosage on duration of action of BZDs

Benzodiazepine
Plasma
Concentration

(ng/ml)

H (Higher dose)

time (hours)

Chouinard G, et al. Cell Mol Neurobiol. 1999 Aug;19(4):533-52.
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Medications for agitation and psychosis

o

> Benzodiazepines (BZD)
< Diazepam, 5-10 mg po q 30—60 minutes (average dose, 20—60 mg)
< Lorazepam, 1-3 mg po or IM g 30-60 minutes
¢ Typical Antipsychotics (TA)
= Haloperidol, 5-10 mg po or 5 mg IM every 30—60 minutes (average dose, 10-20 mg)
2. Atypical Antipsychotics (AA)
< Olanzapine, 5-10 mg po or 10 mg IM
< Ziprasidone, 20—-40 mg po bid or 10 mg IM g 2 hours or 20 mg IM g 4 hours

< Risperidone, 2 mg po daily, increase by 1-2 mg q 24 hours until goal 4-8 mg; 25 mg IM q
2 weeks, start with po and continue oral for 3 weeks

€ Quetiapine, 25-50 mg po bid, increase by 25-50 mg bid until goal of 300—-400 mg daily

Allen MH, et al. Postgrad Med. 2001 May;(Spec No):1-88; quiz 89-90.

NHANTIUN152AIN1Y (Suicidal Behavior)

oo

2t Arsnseiinle 9 ﬁmuﬁaxv‘iﬂﬁtﬁmé’umwzuLmLLrimLawuﬁmﬁmwmﬂ‘lﬁﬂﬂwqﬁnsiu mssindametusinaydl
29AUTENBUANN 9 18U AUAALNAINTY (suicidal ideation) waRnssuYsinfiane (suicide threats) Wengugin
fanne (suicide attempts) Tuaufsnisaindaniednsa (completed suicide)
= n1s8indane (suicide) anefia MsnszvinvasyaraiidaalinueadeTindeiilanuias
= auAngidme (suicidal ideation) waneds AnuAaiiREItUNIsEEIme Tnsanafiaudauasiinnsauaunisnszi
saude urddldlfasdionseyia
= msnergmsiiane (suicide attempts) wuneds nsnseiviemuadaeyamidndedin udlidnse

=

= n15vird1eaues (self-harm) wneds msaslavidrenuedduiniu Tnedulnglildussasdlhdedin

= uafenszyitnsendanne (suicide gestures) stanefis n1sweengidane//ieauasdilizuuse Liddaasin THhdedin
analiildSunadunteunliuidnios waRnssudsnarauanddiiiuindnseindsesnitinedsouasdosnisanudaemie

= m3giiamednda (completed or committed suicide) wanedis fnszindiauAnaslafiazaudinvesnues uaznsziile
°o <
d159

uwawmsguadiaedanvgnidu (Acute Care) dwiunituinisasnangu (s2Au A, S, M1 uaz M2) atdunaaasld 2563.
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Patients with suicidal thoughts and behaviors

2. 50% of patients who committed suicide had been seen by their primary

care physician within 1 month of their death

. 20% of adults who die by suicide visited their primary care physician within

24 hours of their death

. Key points of assessment of suicidal patient

< History

< Current circumstances
< Mental state

< Suicidal thinking

& Suicidal behaviors

Practice guideline for the assessment and treatment of patients with suicidal behaviors. Am J Psychiatry. 2003 Nov;160(11 Suppl):1-60.

Risk factors for eventual suicide

%> Male sex ¢, Depression
- Age greater than 60

> Widowed or divorced
= White or Native American 2. History of suicide attempts or

[+

% Schizophrenia
2. Substance abuse

©

% Lives alone ideation
°: Unemployed/financial problems %+ Feelings of hopelessness

o .
. Recent adverse event *+ Panic attacks
%+ Severe anxiety

2. Severe anhedonia

Sood TR, Mcstay CM. Emerg Med Clin North Am. 2009 Nov;27(4):669-83, ix.
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M.LN.I-Suicide
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Suicide treatment plan based on risk

9

2. Low Risk: Urgent

Involve team and social support

Medication: selective serotonin reuptake inhibitor, sleeping aid
Close follow-up and community resources

Remove medications, firearms, knives, and so forth

2. Moderate Risk: Crisis

Safety plan: “watch”

Intensive outpatient treatment

Medication: selective serotonin reuptake inhibitor, sleeping aid
Remove harm

il

> High Risk: Emergency

< Inpatient treatment

Petition for involuntary admission

Practice guideline for the assessment and treatment of patients with suicidal behaviors. Am J Psychiatry. 2003 Nov;160(11 Suppl):1-60.
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Acute treatment of self-destruction and suicidal behavior

Depression, alcol
dependence,
prior SA

Evaluation of the risk
of suicide and
parasuicidal behavior,
hospital admission

Acute stress,
conflict reaction,
history of loss
of impulse control

Impulse control
disorder

Underlying disease?
Psychological,
psychotherapeutic
intervention, BDZ as

Self-destructive and/or suicidal behavior

Unstable,
ambivalent
relationship

structure

Emotionally
unstable
personality
disorder

Psychotherapeutic

Impaired
intelligence,
other stereotypic
behavior patterns

Repetitive
self-mutilation in the
setting of impaired

intelligence,

Pratection against
further injury, BDZ,
valproic acid;
use AP with caution

as needed indicated,
valproic acid

Mavrogiorgou P, et al. Dtsch Arztebl Int. 2011 Apr;108(13):222-30.

Conclusion

2. Psychiatric emergencies as an acute disturbance of thought, behavior, or
mood that require prompt intervention to prevent imminent danger
2. Management of psychiatric emergencies is first dependent on whether the
patient is a potential harm to themselves or others, and other factors
affecting urgency
2. Medications used focus first on calming the patient and then specific
treating the disease/cause of the psychiatric symptoms
S Benzodiazepines
< Antipsychotics (either typical or atypical agents)
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