



























































































































































i Sl

1930 )
$117 (500 mg vial) ;

I'm here for my Amytal
interview.. Am | tall enough?

“Am | tall?”

Amobarbital (Amytal) is a Schedule I
controlled barbiturate that has been
administered intravenously as a “truth
serum”.

The Ampytal interview was introduced in
1930 as a specific technique for
administration of IV amobarbital to
patients with psychosis. Over the next 20
years, indications for the Amytal Interview

Amobarbital (Amytal)
am oh BAR bi tal / AM a tal

< Barbiturate ‘
< DEA Schedule Il iz
¥

The Amytal interview involves telling the patient the
medication is to help him relax and feel like talking.
Amobarbital is infused no faster than 50 mg/min to prevent
sleep or respiratory depression. The infusion continues
until either rapid lateral nystagmus is present or
drowsiness is noted, which usually requires 150-130 mag.
The infusion continues at 5-10 mg/min until the interview
is concluded (Perry & Jacobs, 1982). The expected total
amount of amobarbital needed is in the ballpark of
500-750 mg.

multiplied, and the technique became
known as “narcosynthesis”. The Amytal
interview has been used to recover
memory in psychogenic amnesia and
fugue states, and to treat conversion
disorder.

For surgical patients about to undergo a temporal
lobectomy (for refractory epilepsy), amobarbital is used to
determine which side of the brain controls language and
memory. This technique is called the intracarotid sodium
amobarbital procedure (ISAP) or Wada test (WAH-duh),
named for the surgeon who invented it. The procedure is
done by injecting amobarbital into the right or left internal
carotid artery to put that hemisphere of the brain to sleep.
If the epileptic focus is in the dominant hemisphere, the
patient is a poor surgical candidate.

barbiturate

In the emergency department setting, the
Amytal interview can be used to_evaluate
mute, catatonic or stuporous patients in
order to differentiate organic from
psychogenic causes.

The pills, nicknamed Blue 88s were given to battle
fatigued US soldiers in World War II. It allowed the
soldier to relax for a couple of days before returning to
front-line duties. The capsules are no longer available.
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In 2011 sodium thiopental was removed from
the US market due to a European Union ban.

Sodium thiopental is ultra-short-acting

Unavailable barbiturate and a Schedule Il controlled

substance. It was used in the induction phase of
general anesthesia, although it has been largely
replaced by propofol. With an IV infusion,
consciousness is lost in 30 to 45 seconds and
returns in 5 to 10 minutes.

Thiopental is used intravenously for
physician-assisted suicide to induce coma. It is
typically followed by pancuronium bromide which
paralyzes the diaphragm thus stopping
respiration. In 2009 Ohio became the first state
to use a one-drug method for the death penalty,
that drug being thiopental.

Dynamic interactions:
< Sedation/CNS depression

The ban was in response to America's use of
the drug for death penalty executions. This
prompted the American Society of
Anesthesiologists to release a statement
about being “extremely troubled”,
characterizing the ban on this “critical drug”
as an important patient safety issue. Until
2011, sodium thiopental was still considered
a first-line anesthetic in many cases.

Thiopental
substance.

is a Schedule Il controlled

Kinetic interactions:

4 Barbiturates are “shredder” inducers of several CYP enzymes,
leading to decreased blood levels of countless victim medications.
% Increased metabolism of thyroid hormone

Cafer’s Psychopharmacology | cafermed.com
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Chapter 4 - Benzodiazepines

BZD

Never “been so” calm. Benzodiazepines (BZDs/benzos) comprise the
main class of sedatives used for short-term relief of generalized anxiety
disorder (GAD), panic disorder, and social anxiety disorder. About 10% of
adults have taken a benzodiazepine over the course of a year. They are
the second-most abused class of prescription drugs, behind opioids. The
core structure of a BZD is a benzene ring fused to a seven-membered
diazepine ring. Members of the BZD class are similar, varying in duration
of action, speed of onset, and tendency to accumulate in the body.

BZDs are indirect GABA(A) receptor agonists that alter the configuration
of the receptor, increasing the receptor's affinity for GABA. GABA is the
main neurotransmitter involved in inhibiting neuronal activity in the brain.

GABA(A) receptor é

Refer to page 49 for information on the GABA(A) receptor.

All BZDs are Schedule IV controlled substances (less strictly restricted
than opioids or ADHD stimulants, which are Schedule Il). Due to their
addictive nature, BZDs are intended for short-term use. If used for
long-term treatment, BZDs are ideally taken PRN on non-consecutive
days. Otherwise, efficacy is diminished as tolerance develops. For long
term treatment of anxiety, SSRI or SNRI| antidepressants are preferable.
Stopping (or even decreasing the dose of) a chronically used BZD is
difficult due to withdrawal symptoms and rebound anxiety. Individuals
continuing a BZD for 3 years were more anxious and depressed than
those whose BZD was stopped (Rickels et al, 1991). BZDs are ineffective
and potentially harmful for the treatment of PTSD and phobias. BZD
treatment increases the incidence of psychiatric hospitalization.

The main side effects of BZDs are sedation, fatigue, and forgetfulness.
There are few side effects otherwise. BZDs do not affect metabolic
parameters (weight, glucose tolerance, etc), are not anticholinergic, and
do not require laboratory monitoring. Benzodiazepines are significantly
safer than barbiturates, which were the predominant anxiolytics prior to
the 1960s. BZD overdose is usually not fatal. However, they can lead to
respiratory arrest in combination with alcohol and opioids. BZDs should
not be co-prescribed with opioids. They are particularly dangerous in
combination with methadone.

BZDs are 3A4 substrates These 3A4 inDucers can
reduce blood levels of

most BZDs:

% Carbamazepine (Tegretol)
< Efavirenz (Sustiva)

4 Modafinil (Provigil)

< Nevirapine (Viramune)

< Oxcarbazepine (Trileptal)
% Phenobarbital (Luminal)
<4 Phenytoin (Dilantin)

< Rifampin (Rifadin)

4% St John's Wort

Excluding:

< Lorazepam (Ativan)

% Oxazepam (Serax)

+ Temazepam (Restoril)
% Clobazam (Onfi) - 2C19

3A4

E'i'erucgt}

BZDs should be used only with extreme caution by patients with sleep
apnea. From 2006-2008 BZDs were not covered by Medicare Part D
due to risk of hip fracture from falls. BZDs can cause behavioral
disinhibition, similar to how alcohol can lead to bar fights. Rarely, BZDs
have caused acute rage reactions.

Benzos are akin to “alcohol in pill” in that ethanol also binds to the
GABA(A) receptor, although at a different distinct site. BZD and alcohol
dependence is a result of a conformational change to the GABA(A)
receptor that decreases its afﬁnlty for GABA Medlcally, alcohol

W’lhdrawal symptoms can |nclude tremor, sweating, nauseaivom:tmg,
and perceptual disturbances (tactile, auditor, and/or visual).
Management of either type of withdrawal includes substituting a
long-acting BZD or barbiturate dosed according to symptoms.

Withdrawal symptoms from stopping a BZD can occur after 4 weeks of
continuous use. BZD withdrawal onset is within 12-48 hours,
depending on the half-life of the BZD being stopped. Intensity of
withdraw peaks in intensity around days 1-5. Duration of withdrawal
can extend 7-21 days.

A advises concomitant use of BZDs and opioids
triples the risk of opioid-related fatalities. Long-term BZD use is
associated with a 2-fold increase in development of dementia, although
the absence of a dose-response association argues against causality
(Gray et al, 2016).

For patients established on high dose BZD treatment, discontinuation
should be by slow taper over 4 to 8 weeks. Since BZDs are
antiepileptics, abrupt discontinuation can_precipitate a seizure.
Withdrawal from BZDs, barbiturates, or alcohol can be fatal. This is not
the case with withdrawal from other classes of addictive drugs.

BZDs are necessary for treatment of alcohol-withdrawal delirium (in
combination with an antipsychotic). BZDs may worsen other types of
deliium. Delirium from any eticlogy can be managed with an
antipsychotic with minimal anticholinergic properties such as
haloperidol, aripiprazole, quetiapine, risperidone, or ziprasidone.

BZDs are useful for acute mania, in combination with a mood stabilizer
and an antipsychotic. Some experts regard BZDs as the first-line option
for treatment of tardive dyskinesia. BZDs are the first-line treatment for
catatonia, a stuporous condition with odd mannerisms and little
response to external stimuli. The “lorazepam challenge” test (page 58)
can help elucidate whether catatonia is due to psychological or organic
factors.

There are three available BZDs that do not need to be metabolized by
CYP enzymes—Lorazepam, Oxazepam and Temazepam = “LOT".
These three BZDs are preferable for the elderly and those with hepatic
insufficiency.

Metabolism of the non-LOT BZDs is through oxidation, catalyzed by
CYP enzymes. Since the liver's ability to oxidize (Phase | metabolism)
declines with age, the elderly are especially sensitive fto the
accumulation of non-LOT BZDs.

The three “LOT” BZDs are metabolized by conjugation with glucuronide
(Phase Il metabolism). The liver's Phase |l metabolic capability does
not significantly decline with age.

3Ad inHibitors increase —
blood levels of most BZDs, - 16
potentially resulting in
oversedation.

4 | . % Grapefruit juice W
i W : % Protease Inhibitors (HIV) T

< Cimetidine (Tagamet)
< Clarithromycin (Biaxin)
% Diltiazem (Cardizem)

< Erythromycin

< Fluconazole (Diflucan)
% Fluoxetine (Prozac)

% Fluvoxamine (Luvox)

“ Itraconazole (Sporanox)
% Ketoconazole (Nizoral)
< Nefazodone (Serzone)

Cafers Psychopharmacology | cafermed com
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Benzodlazepmes

used for an)clety {anmolyttcs) andlor insomnia (hypnotlcs)

#Rx Benzodlazepme (approx costl month) Onset' Durauon | | mg equtv |

#1 Alprazolam (XANAX) $10 rap|d short 0.5 The most prescribed, least sedating, and most add|ct|ve BZD High

| Xanax XR $15 l | risk of seizures if suddenly discontinued due to short half-life |

| ‘Alprazolam oDT $10 | ‘ | | XR = extended release; ODT = orally d|5|ntegrating table l

#2 Clonazepam (KLONOPIN) 510 jjmed l med/long 0. 25 0 5 S|m|lar effect to lorazepam but WIth longer half-life and vulnerabl!lty to I

| I | CYP interactions as a 3A4 substrate |

| #3 7 Lorazepam (ATIVAN) $10 Emed short/med 1 'The first-line BZD for anxiety, especially in the elderly and individuals |
; Lorazepam IM (per dose) $10 | with liver dlsease No CYP interactions

44 Diazepam (VALIUM) $10 | rapid long 5 Addlctlve due to rapid onset used for alcohol W|thdrawal due to Iong I
1 | ‘ half—llfe |
‘ | 1 I - S

#5 Temazepam (RESTOR!L) $1 0 ! slow l med 15 The ongmal branded capsules have “for sleep” prmted on them

#e Chlordiazepoxide $1 5 rned ‘ Iong 25 The first benzo (1960); useful for alcohol withdrawal due to long
(LIBRIUM) - half-life

7 :Trlazolam n(HALCION)  $50

med | short 0. 25 0 5| #1 prescr:bed sleep medlcatlon untll 19903 when shown to be more
l ; ‘ dangerous than other BZDs

#8 Clorazepate (TRANXENE) $100 .med o :long . :7.5 Marketed as an anxmlyﬂc with Iess sedahon

-#9 l.ax_a;zepam (SEaxi)ww 775100 I slow short 15 Lowest potent|al for abuse and lowest fatahty index due to slow onset
#1tJ Flurazepam (DALMANE) " éés med i Iong o 15 o For insomnia but half-life is too long tends to accumulate 7
#117 Estazolam (PROSOM) $50 | med | med 1 : For insomnia, rarely prescnbed - -
#12 Quazeparhm(“[jaRAL) éét)ﬁ med flong |7.5 7 For insomnia, rarely prescnbed

Other benzodlaze

‘ Benzo

*Rapid onset—within 15 minutes. Slow onset 30-60 minutes. Duration of action is generally shorter than plasma half-life.
Note that onset of action can be expedited by taking the BZD sublinguilly, which allows directly entry into blood, bypassing
first pass metabolism through the liver.

pines

' Onset | Halfife .EDetans

| Clobazam (ONFI)

Mldazolarn (VERSED}

5750 | rap|d Iong ;Approved in 2011 l'or seizures due to Lennox Gastaul syndrome used l'or amuety in other cuuntnes It is the only
| available BZD witha 1,5 dlazepme nng (rather than 1,4).

$15 ‘ rapid ' short IV route for general anesthesra and sedation while on mechanical vent|lat|on the only water soluble BZD mek;ng
| [ | it suitable for intranasal treatment of seizures; not avaﬂable PO

Flunitrazepam (ROHYPNOL) ‘ rapid | long S|m|lar to diazepam; :nfamnus "Roof' ie” date rape drug not sold in the US but avallable for prescnphon in Mexica |

for amuety and insomnia. Travelers to the US can bnng a 30-day supply if declared to customs.

Other GABA(A) Ilgands (not benzos)

Flumazeml

Barblturates

The anttdote for BZD overdose; GABA(A) receptor antagonlst at the BZD binding site

Phenoberb|tal primidone, butalbital and other “-barbitals”; In addition to binding GABA(A) receptors, barbiturates block glutamate
| receptors |

, Chloral hydrate
[ (NOCTEC)

' D|$covered in the 1830s, this was the first true hypnotlc drug Chloral hydrate was a popu]ar sleep medlcatlon untll superseded

| by the barbiturates in the early 1900s. It is dangerous due to respiratory depression. Chloral hydrate has been unavailable since |
| 2013 when the manufacturer voluntarily withdrew it from market. Prior to 2013 it was available in liquid-filled capsules as a |

i Schedule |V controlled substance, although it was not FDA approved for any indication. An alcoholic beverage laced with chloral |
| hydrate was known as a “Mickey Finn". To "slip a Mickey” is to give someone these “knockout drops” without their knowledge to

| incapacitate them. Mr. Finn was a bartender accused of slipping Mickeys to rob customers, circa 1903. Chloral hydrate does not |
dlsrupt sleep architecture and does not cause withdrawal.

| Methaqualone
l (Quaalud)

.A multifaceted GABA(A) receptor modulator, Quaalude [ KWAY - Iude] was a popular prescnpt:on sedatlve in the 1970s. Its trade |
name derived from “quiet interlude” and stylized after Maalox, a widely-used antacid from the same manufacturer. It was |
discontinued in 1984 after becoming infamous for addictiveness and recreational abuse. Bill Cosby allegedly put ‘ludes m
womens’ drinks for date-rape purposes.

l Propofol
(DIPRIVAN)

Milky white IV enesthetlc nicknamed "milk of amnesia". Michael Jackson's personal physician administered propofol to Jackson
on a regular basis for sleep. Authorities believe the doctor fell asleep while the drug was being administered and may have |
awakened to find Jackson dead

| Meprobamate
| (MILTOWN)

Released in 1955, meprobamate was the ﬁrst blockbuster psychotropic drug. It was referred to as a “minor tranquilizer"l
(anxiolytic) to distinguish it from the major tranquilizers (antipsychotics). Meprobamate is rarely prescribed today. The muscle |
5 relaxant carisoprodol (Soma). l

GABA(B) ligands

Baclofen
‘ (LIORESAL)
l

Baclofen is a rnuscle reiaxant thet activates GABA(B) receptors (“B” for baclofen), relieving spasticity without producing euphoria |
or pleasant effects. Baclofen is associated with a withdrawal syndrome similar to benzodiazepines or alcohol. It is an effective
off-label maintenance treatrnent of alcohol use dlsorder

Xyrem (GHB;
sodium oxybate)

56

Sodium salt of the club drug gamma-| hydroxybutync acid (GHB) approved for narcolepsy!cataplexy It is an agonist at GHB
receptors and GABA(B) receptors. GHB is present in the body naturally in small amounts, and can be obtained illegally for

recreatnonal and date rape purposes.

Cafer's Psychopharmacology | cafermed.com



#19 Alprazolam (XANAX # Borgodiszepine SEER Uy
1981 [ al PRAY zuh LA&A / ZAN ax ) * Benkloes: i -
$9 - $36 G & o f a < Short duration !
$17-$70 ER Lil Xan, the Alp-raised Lamb + DEA Schedule IV 2 2
FDA approved for: Used off-label for:

< Anxiety 0.5 mg TID-1 mg QID
+ Panic disorder 0.5 mg TID-3 mg TID

< Insomnia

The 2 mg Xanax “bar” is the strongest anxiety pill available.
On the street a 2 mg bar is referred to as a “Xanny bar” or,
if yellow, a “school bus”, sold for about $4 each.

Released in 1981 for panic disorder, alprazolam remains the most
prescribed benzodiazepine (BZD), particularly among primary care
physicians. Psychiatrists are more likely to choose less addictive
BZDs such as clonazepam (Klonopin) or lorazepam (Ativan). Xanax
has the advantage of causing the least sedation among BZDs. It can

be effective for panic attacks unresponsive to other BZDs. To spell
the trade name correctly, think “X for anXiety”.

Xanax should not be used first line because it is more habit forming
than other benzos. It relieves anxiety “too well’, which reinforces
dependence on a quick fix and potentially interferes with
development of healthy coping skills. Prescribed in small quantity,
Xanax is a suitable PRN for infrequent panic attacks or specific
phobias such as fear of flying.

Xanax fits the profile of an addictive substance, i.e., quick onset and
short duration of action {glj@#—the same reasons intravenous drugs
and cigarettes are so addictive. The rapid rise of alprazolam levels in
the CNS can induce euphoric feelings. Although the elimination
half-life of alprazolam is 12 hours, the duration of action is much
shorter, requiring TID dosing if taken on a scheduled basis. Xanax's
short duration of action may lead to patients “watching the clock” in
anticipation of the next available dose.

For context: Presuming oral route of administration, Xanax tends to
be more addictive than PO amphetamine (Adderall) but less addictive
than opioids (hydrocodone, oxycodone, etc).

It is not recommended to prescribe Xanax to individuals with a
significant history of abusing alcohol or recreational drugs. Patients
who doctor shop for Xanax are also likely to seek opioids.
Benzodiazepines in general increase the risk of opioid-related
fatalities 3-fold. Such patients may request Xanax bars by name,
often persistently, claiming nothing else works. They may claim to be
“allergic” to other weaker benzos and non-addictive anxiolytics such
as hydroxyzine (Vistaril) and buspirone (Buspar). A clinic in Louisville
KY stopped writing scripts for Xanax altogether because

Dynamic interactions applicable to all benzodiazepines:
4 Sedation/CNS depression

- el gV ENINe) combing benzodiazepine and opioids may result in respiratory depression, coma, and death

- Do not combine with alcohol

Kinetic interactions:
< 3A4 substrate (major)

- Alprazolam levels may be doubled by fluvoxamine (Luvox), which a strong 3A4 inHibitor
- Alprazolam levels are modestly elevated by grapefruit juice (weak 3A4 inHibitor)
- Alprazolam levels are significantly decreased by potent 3A4 inDucers such as carbamazepine (Tegretol)

Cafer's Psychopharmacology | cafermed.com

The stage name of Lil Xan, a
rapper with face tattoos rising
to fame in 2017, originated

from his addiction to this
benzo.

doctors tired of "funneling a great deal of your energy into pacifying,
educating, bumping heads with people over Xanax". “All of my
patients ask for alprazolam”™ —Madatyn Hoke, PA-S

Although Xanax me\bwmmﬂl(iq, it is associated with a
higher risk of seizures than most psychotropic medications. Seizures
related to Xanax occur during the withdrawal phase, owing to
Xanax’s short half-life. Xanax XR is less likely to cause withdrawal
seizures.

An individual established on = 4 mg/day of alprazolam is likely
physically and psychologically dependent on the medication, and an
interruption in supply may be catastrophic from rebound anxiety.

The extended release (ER) formulation, Xanax XR, is less addictive
because the onset is slower, and the therapeutic effect wears off
more gradually. Xanax XR is a long-acting BZD, with a duration of
action longer than clonazepam (Klonopin). For a patient needing
scheduled daily Xanax, the XR formulation may be the way to go.

Alprazolam appears to have antidepressant properties, which cannot
be said about other benzos.

Due to short half-life, Xanax may be undetectable by a urine drug
screen at 24 hours. Contrast this with long-acting BZDs like
chlordiazepoxide (Librium) and diazepam (Valium), which can
potentially be detected at one week.

Dosing: Approved range for panic disorder is 0.5-3 mg TID, which
allows a very high max of 9 mg/day. The max for anxiety disorder
(without panic) is 4 mg/day. You may divide dose to QID if interdose
symptoms occur with TID dosing. Taper dose by no more than 0.5
mg/day q 3 days to discontinue. Doing the math, a patient on the
maximum of 9 mg/day needs to be tapered off over 2 months.
Consider treating alprazolam discontinuation like an alcohol detox
using chlordiazepoxide (Librium). With Xanax XR, start at 1 mg QD
for max of 6 mg QD.

3A4 substrate (major)
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#42 M Clonazepam (KLONOPIN)

1975 O kloh NEY zuh pam / KLON o pin
$9'$33 o A el [ .

Cy Cloned pin
FDA approved for: Clonazepam (Klonopin) is less addictive than alprazolam
& Seizure disorder (Xanax) because its onset is less rapid, and the effect
< Panic disorder wears off more gradually. Clonazepam is less sedating

than the average benzo.
Used off-label for:

+ Generalized anxiety disorder Clona_zepam may'have anﬁ;mﬂnic_mpgnig_a.distinct frqm
% Anxious distress of depression sedation, making it useful as an adjunct for bipolar mania.
& Mania (adjunct) For the hospitalized manic patient, a useful trio is
& Akathisia clonazepam, plus an antipsychotic and a mood stabilizer.
4 Insomnia |deally, clonazepam is tapered off prior to discharge from
% Tardive dyskinesia the hospital.

% Catatonia ) o : :

% Restless legs syndrome For benzodiazepines in general, duration of effect is much

shorter than half-life. For clonazepam, half-life is 30-40
hours but duration of action is only 6-12. Clonazepam
can be detected in blood for over 6 days (half-life x5).
Nonetheless, standard drug screens may produce false
negative results with clonazepam.

< Night terrors
< REM sleep behavior disorder
4 Tourette's disorder

Dosing: For anxiety disorders,

start 0.25 mg BID, increase by Detection of benzodiazepines on
0.25 mg/day every 1-2 days for standard urine drug screens:
FDA max of 4 mg/day. It is best

not to exceed 2 mg/day. Consider Plazepam (Valiur.n)

< Benzodiazepine

0.5
% Intermediate onset 1
< Intermediate/Long duration 2
% DEA Schedule IV ) mg

Hawrbj

< frw % Approved as
b “::_" ¢ 7% an antiepileptic

g Em ew J = o o

f":"z‘ 4‘“‘“‘ (‘.?4 / 3 4‘»"\ (.k {:‘“‘-
f— f_ T — , f f_ 4]
T, F -%

Klonopin wafers are a special formulation
designed for sublingual administration.
They take effect in 10-20 minutes.
Standard PO clonazepam kicks in within
30- 60 minutes when swallowed.

; The original 16
PRN dosmg. e.qg. 4x/week. For Albrasolani (Ran) bediridid
acute mania (adjunct) start at - although short half-iife 1mg tab @
least 0.5 mg BID and increase by KLONOPIN !l
0.5 mg/day every 1-2 days, taper Sometimes missed: ' > ]
prior to discharge. As for any Lorazepam (Ativan) b -
anticonvulsant, taper to f 1 J
discontinue. i

Clonazepam (Klonopin)

12 Lorazepam (ATIVAN)

?g;—,v T lor az e pam /AT uh van
$9-$44 “Lorax’s ATV”
FDA approved for: In treatment of epilepsy, lorazepam can be
% Anxiety prescribed as a rescue medication for patients
+ Insomnia (short term treatment) who have clusters of seizures It works
< Status epilepticus (IM, IV) reasonably quickly when taken orally and the
' anti-seizure effect lasts for 2 to 6 hours. A
Used off label for: lorazepam concentrate of 2 mg (1 ml of liquid)

can be taken sublingually in urgent situations

¢ Same as with clonazepam (Dr. Robert Fisher, epilepsy.com).

Benzodiazepines are the mainstay of

If a benzo is necessary, lorazepam is @ treatment for catatonia, a stuporous condition
good choice. Lorazepam does not have with odd mannerisms and little response to
an overly long half-life and there are no external stimuli. The “lorazepam challenge”
active metabolites to accumulate. test can help elucidate whether catatonia is
Afivan is a BZD of choice for those with due to psychological or organic factors. Upon
liver disease and older adults because it intravenous administration of 1-2 mg of
metabolized by phase Il conjugation only ~ lorazepam, there may be a marked
(as opposed by being oxidized by CYP improvement of catatonia within 10 minutes. A
enzymes). mute patient may be able to speak. A positive

. lorazepam challenge confirms the diagnosis of
Lorazepam is the only BZD commonly  caiatonia of psychiatric etiology (McEvoy JP,
used for IM injection. For intravenous 1986).
infusion, three benzos are available:

lorazepam, diazepam (Valium), and Dosing: For anxiety, stat 1 mg PO BID or
midazolam (Versed). TID. FDA max is 10 mg/day, try not to exceed
4 - 6 mg/day. For insomnia, start 2 mg % to 1
tab HS PRN. For acute mania, start 2 mg TID
and taper off as mania improves; For status
epilepticus, give 4 mg IV or IM x 1. The
standard IM dose for acute agitation is 2 mg. It
may be coadministered with Haldol 5 mg IM.

For acute agitation in an aggressive
patient, Ativan 2 mg IM can be
coadministered with haloperidal (Haldol)
5 mg IM, a combo health care
professionals refer to as a “five and two".

58 Cafer's Psychopharmacology | cafermed.com

3A4 substrate

< Benzodiazepine

0.5
< Intermediate onset 1
% Intermediate/Short duration 2
4 DEA Schedule IV mg
x
P,
, Approved as

an antiepileptic

Ativan is the only BZD commonly
available for IM injection. It is the
preferred IM to abort a seizure.

Dynamic interactions: 18
¢ Sedation

% Respiratory depression
¢ Do not combine with ATIVAN

alcohol or opicids m
Teatinl
Kinetic interactions: 4
+ None significant %ﬁ }



#112 A Diazepam (VALIUM)

;963$ o die AZ uh pam / VAL ee um
6-%12 3 ] . ”
Daisy & Pam (are) Valley (giris)

FDA approved for:
4 Anxiety (PO)
% Preoperative sedation (IM) # } /' "
% Sedation for cardioversion (IV) 4 N )
< Sedation for endoscopy (IV) il ? >
+ Alcohol withdrawal (PO, IV)
“ Muscle spasm (PO)
+ Seizure disorder (PO)
% Status epilepticus (IV)

Z Approved as
é—c an antiepileptic

o

Diazepam was introduced in 1963 and was widely prescribed for “anxiety
neurosis” (DSM-II). Valium is credited as the “little yellow pill” in the Rolling Stones'
1966 hit Mother’s Little Helper, although meprobamate (Miltown) had the same
reputation preceding Valium.

For anxiety, it is dosed BID to QID. Due to its rapid onset of action, diazepam is
one of the more addictive benzodiazepines, but has less potential for addiction
than alprazolam (Xanax).

Due to diazepam's very long half-life, abrupt discontinuation is less likely to result
in withdrawal seizures compared to alprazolam. Active metabolites of diazepam
include desmethyldiazepam (100-hour half-life), oxazepam (available as Serax),
and temazepam (available as Restoril).

The original

branded 5 mg

tab
o b Temazepam (RESTORIL)
1981 o N te MAZ e pam / REST or il
$10- $23

“The ‘mazing Rest troll”

FDA approved for:

s recommendation was ‘“weak” and
+ Insomnia, short-term use

quality of the evidence was
“moderate”. The only other

Temazepam is an intermediate duration medications suggested for both onset
BZD taken at bedtime for insomnia. It is and maintenance were the Z-drugs
never intended to be taken during the zolpidem (Ambien) and eszopiclone
day. (Lunesta).

Temazepam is a_suitable BZD for the Dosing: Start 15 mg HS PRN, may
elderly or for those with liver disease increase to FDA max of 30 mg HS.
because it metabolized by phase Il Start 7.5 mg for elderly patients.

conjugation as opposed to being
oxidized by CYP enzymes. This applies
to Lorazepam, QOxazepam and

Temazepam, the “LOT" benzos. The original branded 15 mg

+ Benzodiazepine 2
+ Rapid onset 5
< Long duration - ;‘ng

+ DEA Schedule IV

Diazepam is more effective for muscle spasms
than other BZDs. It may be given rectally for
emergency seizure control.

Diazepam is FDA approved for alcohol
withdrawal, IV or PO. An oral benzo would be
used for uncomplicated withdrawal, either
chlordiazepoxide (Librium) or Valium. Intravenous

diazepam is the drug of choice for complicated
Icohol wit] (delirium tremens).

Dosing: 5 mg is the standard full-strength oral
dose. For anxiety, start 2 mg or 2.5 mg PO BID
PRN. FDA max is 40 mg/day divided BID-QID.
High doses are needed for treatment of alcohol
withdrawal, e.g., 20 mg q 2 hr based on Clinical
Institute Withdrawal Assessment (CIWA) score,
to call physician if 5 doses given (100 mg).

“’t ; 14 4
4 "

2C19 substrate

< Benzodiazepine 7.5
% Slow onset . 15
4 Intermediate duration o ggs
% DEA Schedule IV mg

Dynamic interactions:

" + Sedation RESTORIL -
The American Academy of Sleep capsule say + Respiratory depression
Medicine (AASM) guideline (2017) 4 Do not combine with i
states “We suggest that clinicians use e alcohol or opioids -2
temazepam as a freatment for sleep S . A ﬂ
onset and sleep maintenance (vs no olFF Kinetic IS iactiagss pa
treatment)” based on trials of 15 mg. . L "f%”: :E;‘gfg?m

The direction and strength of the
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* Chlordiazepoxide (LIBRIUM) + Benzodiazepine -~
;260514 & e klor die as uh POK side /LIB ree um % Intermediate onset B 10
- ¢ W . ’ " 4 Long duration 3
Lord, Liberate (me from alcohol withdrawal) ¢ DEA Schedule IV i ﬁ

FDA approved for:

“ Anxiety (mild to moderate) 5-10 mg TID-QID

« Severe anxiety 20-25 mg TID-QID

« Preoperative anxiety 5-10 mg TID-QID

% Alcohol withdrawal 50-100 mg PRN (max 30 /day)

Management of alcohol withdrawal

Alternatives include
& Chlordiazepoxide (Librium) - PO
& Lorazepam (Ativan) - PO, IM
- Diazepam (Valium) - PO, IV

Chlordiazepoxide (Librium) was the first rS Midazolam (Versed) - IV
benzodiazepine, ~available since  1960. Oral %  Phenobarbital (Luminal) - PO, IV
chlordiazepoxide is useful for managing uncomplicated

withdrawal from alcohol or from other benzos, thanks to Hospital protocols may prefer one agent

its long half-life. Due to Librium's tendency to
accumulate, it is not very useful for any other
indication. It is only available PO, so it is necessary to
have IM lorazepam (Ativan) or IV diazepam (Valium)
handy in the event of an alcohol-withdrawal seizure.

With regular use, chlordiazepoxide can be detected in

over another. They are usually dosed
according to a severity assessment scale
such as Clinical Institute Withdrawal
Assessment (CIWA). For ICU patients who
are in severe withdrawal and cannot
respond to questions, the Minnesota
Detoxification Scale (MINDS) is used.

urine a week after discontinuation. The same applies to
diazepam. Contrast this to alprazolam (Xanax), which
may be undetectable at 24 hours.

Consider adding haloperidol (Haldol) for a
patient experiencing hallucinations or
psychosis, known as delirium
tremens—aka the “DT's".

Dosing: See above; Taper to discontinue

Dynamic interactions:

Alternate . 16

mnemonic: : :edapo? 5 3

Cooler dies of D‘*Sp'f‘ °Wb.ep'eﬁf"°'l‘ - - ;

pox (in the) < Do not combine with alcohol or opioids .

Horary Kinetic interactions: L <3

% 3Ad4 substrate -
3A4 substrate
Triazolam (HALCION) * bt o B oz
1982 A i By i, VAL e % Intermediate onset = 0.25
$36- $102 ’ . . m s i % Short duration =
HAL Tries lamenting < DEA Schedule IV
FDA approved for: Short tripod, short half-life of 1.5 to 5.5 hours. This is the shortest half-life of any oral benzodiazepine (parenteral

% Insomnia (short midazolam has a half-life of 1 to 4 hours).

term treatment)
Triazolam was released to the US market in 1982. It became the #1 prescribed sleep medication until the early

1990s when it was found to be ZDs. Risks include anterograde amnesia and sleep
activities, like those seen with the Z-drugs (Ambien, etc). Triazolam has been blamed for murders and suicides.

It is now rarely prescribed by psychiatrists. However, the American Academy of Sleep Medicine (AASM) 2017
guidelines state “We suggest that clinicians use triazolam as a treatment for sleep onset insomnia (versus no
treatment)”. Strength of the suggestion was “weak” with “high” quality evidence and “benefits approximately
equal to risks".

Due to its short half-life, triazolam is not effective for patients who experience frequent night or early morning
awakening. For those with initial insomnia, the short half-life is desirable, with no morning grogginess expected.

Sublingual administration of triazolam increases bioavailability by 28% by bypassing first-pass metabolism by the
liver (Scavone et al, 1986).

Dosing: Start 0.125 or 0.25 mg HS PRN.
FDA max is 0.5 mg HS. Take immediately
before bedtime. Use lower dose with elderly
patients. Taper to discontinue.

Dynamic interactions:
< Sedation
4 Respiratory depression
< Do not combine with alcohol
or opioids

Kinetic interactions:
4 3A4 substrate (major)
- Grapefruit juice, a weak 3A4
inHibitor, increases exposure
to triazolam by 50%

HAL 9000 from 2001: A
Space Odyssey

-
3A4 substrate (major)
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1972 Y
$62 - $208 o Pl

FDA approved for:
% Anxiety
% Alcohol withdrawal
% Focal seizures (adjunct)

oty
Approved as 2
an antiepileptic q;‘:“ = .
.\.«\’:“‘* s

Peyton Manning |

Long trance, long half-life

1965 r—OH
$41-5126 il

FDA approved for:

< Anxiety

“ Alcohol withdrawal (not
ideal due to short half-life)

Shortened life,
short half-life.

“Sera cut the ox’s life short”

You can't set her free.
& But you can help her
L feel less anxious.

Serax ©

(oxazepam) -

Clorazepate (TRANXENE) ¢ Banzodiazepine 3.75
klor AZ e pate / TRAN zeen “ Intermediate onset 3 7.5
< Long duration 15
< DEA Schedule IV mg

“(Cloraze)peyton Trancing”

This benzo has a unique name, ending in -pate, rather than -pam. Clorazepate (Tranxene)
is water-soluble, which is unusual among benzodiazepines. Clorazepate is a prodrug with a
lipid-soluble active metabolite. Clorazepate, which cannot be absorbed from the Gl tract, is
hydrolyzed in the stomach to its active form, desmethyldiazepam. Desmethyldiazepam is
long-lasting, and a small amount of it is further metabolised into oxazepam (Serax, shown
below).

Clorazepate is rarely prescribed, so most pharmacies will not keep it in stock. The
marketing slogan for Tranxene was “Awake on the job, yet anxiety controlled”. It is
purportedly less sedating than the average benzo. This mnemonic might have been
Transit-ing rather than Trance-ing if the marketing hype was believable.

Dosing: For anxiety, start 7.5 mg QD, with target dose of 15-60 mg/day divided BID-TID;
Alternatively, 15-30 mg HS; As with any antiepileptic, taper to discontinue.

Awake on the job

vet anxiety controlled The original
branded
15 mg tablet
1
3A4 substrate

Oxazepam (SERAX) *Senzodiezapie 10
ox Aze pam / SER ax Wit Dt 15
“ P “ < Short duration ;30
Sara axed Ox 4 DEA Schedule IV mg

Among BZDs, oxazepam has the lowest fatality index and the lowest abuse potential,

likely due to its slow onset of action. It is slowly absorbed and enters the brain gradually.

The therapeutic effect builds over 3 hours, which is much more delayed than other BZDs

(30 - 90 minutes). Slow onset is also the reason for the relative underutilization of
oxazepam, as anxious patients may not want to wait 3 hours for relief.

Oxazepam is not involved in CYP kinetic interactions, as it is metabolized by phase ||
conjugation. This applies to Lorazepam, Oxazepam, and Temazepam - the “LOT"
benzos. These three BZDs have no active metabolites and do not accumulate with long
term use.

As expected for a rarely-prescribed old drug, oxazepam is relatively expensive, and most
pharmacies do not stock it.

Dosing: The FDA approved range for anxiety is 10-30 mg TID to QID. Do not exceed 15
mg/dose for elderly patients. Taper to discontinue. Be advised smaller pharmacies will not
have it in stock.

Dynamic interactions:

4% Sedation

% Respiratory depression

<% Do not combine with alcohol or opioids

Kinetic interactions:
< None significant - “in a bubble”

SERAX
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Flurazepam (DALMANE)

;?;0- $31 a1 flure AZ e pam / DAHL mane

“Dalmatian on Floor”

< Benzodiazepine
# Intermediate onset _ ;_g
< Long duration mg

% DEA Schedule IV

FDA approved for
< Insomnia, short-term use

Long dog, long half-life. Flurazepam has been available
in the US since 1970. We're getting into rare territory,
so pharmacies are unlikely to have it in stock.

When used as a hypnotic, flurazepam’s 80-hour half-life
may |ead to daytime grogginess and accumulation of

the drug. This dog is too long. Prescribe temazepam
(Restoril) instead.

Dosing: The FDA approved range for insomnia is
15-30 mg HS. Do not exceed 15 mg with elderly
patients. Taper to discontinue.

Estazolam (PROSOM)

Dynamic interactions:
* Sedation
% Respiratory depression
% Do not combine with alcohol or opioids

16

Kinetic interactions:
“ 3Ad4 substrate

3A4 substrate

< Benzodiazepine

;?;g_ $58 A es TAE zo lam / PRO som # Intermediate onset ;
“Stav Pro & < Intermediate duration ue mg
y Strate & SOM(nolent) # DEA Schedule IV
FDA approved for: Estazolam is a rarely prescribed benzodiazepine not stocked by

% Insomnia, short-term use

I'm hoping this guy
stays prostrate for
an intermediate

length of time.

many pharmacies. As the trade name suggests, Prosom was
marketed for insomnia. Its intermediate half-life is well suited for
this indication.

Dosing: Start: 1 mg HS PRN. Max dose is 2 mg. For elderly
patients, start 0.5 mg HS. Taper to discontinue.

The slerpresd

theie a&mm-

3A4 substrate

1

wn

| 3 ProSom

estorolemé

S e et s el

WS —— N,

Estazolam
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1977 H-g"
$701 - $746 - W

FDA approved for:
< Insomnia, short-term use

Structurally, quazepam is a benzodiazepine, but its mechanism is
closer to a nonbenzodiazepine Z-drug such as zolpidem (Ambien).
You might say its a “quasi-Z-drug”. Compared to other benzos,
quazepam has less potential to induce tolerance or respiratory
depression.

Quazepam has a longer duration of action than Z-drugs, which may

be longer than desired for a night's sleep. There may be marked next
day impairment due to accumulation of quazepam and its long-acting

metabolites. It is not recommended.

Of the older benzodiazepines, quazepam is the most expensive and
the least prescribed. Health insurance plans won't cover it and the
pharmacy would have to special-order it.

Doral is better known as a brand of cigarettes that debuted in 1969,
preceding the pharmaceutical (1977).

Dosing: The FDA approved dose range is 7.5-15 mg HS.

N P Clobazam (Onﬂ) ¢15 l?enzodiazepine
ég:;j $904 CH KLOE ba zam / ON fee : Eaplddﬂnszt
& " ong duration
Clobver On wifi s DEP? Schedule IV
FDA approved for:

% Seizures of Lennox-Gastaut syndrome (LGS)

Clobazam, long available in other countries, was finally FDA approved
in the US in 2011 for adjunctive treatment of seizures associated with
Lennox-Gastaut Syndrome (ages 2 years or older). Outside of the US it
was marketed as an anxiolytic since 1975 and an anticonvulsant since
1984.

Lennox-Gastaut syndrome (LGS), pronounced gas-TOE, is a type of
childhood-onset epilepsy characterized by the triad of multiple seizure
types, intellectual impairment, and characteristic EEG findings.

Clobazam is a Schedule IV controlled substance like all of the other
benzos. While most benzos are 3A4 substrates, clobazam is a 2C19
substrate. Cannabidiol (CBD oil), also approved for Lennox—Gastaut
syndrome, is a 2C19 inHibitor that increases exposure to clobazam
3-fold. Ingestion of alcohol increases the blood concentration of
clobazam by about 50%.

So, what is so special about clobazam? Probably not much. It does
have a unique structure. Clobazam is the only available 1.5 BZD. Unlike
the 1,4 BZDs, clobazam is thought to be advantageous due to a rapid
onset of action, broad spectrum of activity, and long half-life. However,
the other benzos were not directly compared to clobazam for treatment
of LGS.

The clinical advantage of clobazam is it appears to be less sedating
than other benzos.

Dosing: For those >30 kg start 5 mg BID x 1 week, then 10 mg BID x 1
week, then to target dose of 20 mg BID. Maximum is 40 mg/day. Use a
half-strength dose for 2C19 poor metabolizers. Also, as with any
antiepileptic, taper to discontinue.

qua ze pam/DOR al
“Quasimodo & Dora”

N T

Quazepam (DORAL) # Benzodiazepine

% Intermediate onset

% Long duration

% DEA Schedule IV

7.5

mg

Dynamic interactions:
< Sedation
< Respiratory depression
< Do not combine with
alcohol or opioids

Kinetic interactions:
% 3Ad4 substrate

Dynamic interactions:
“ Sedation 14
% Respiratory depression
4 Do not combine with alcohol or opioids

Kinetic interactions:

< While most benzos are 3A4 substrates,
clobazam is a 2C19 substrate (major)

< Cannabidiol (CBD), also approved for
Lennox-Gastaut syndrome, is a 2C19
inHibitor that increases exposure to
clobazam 3-fold.

Long bed, long half-life of
about 36 hours.

3A4 substrate

i~
»

i

L
f

2C19 substrate
(major)
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When recalling this mnemonic, pronounce
WiFi as WiFE-ee, not WHY-fye.
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1975 .
%15 cr N

FDA approved for:
< Procedural sedation
< Preoperative sedation (IM, PO syrup)
+ General anesthesia induction
and maintenance
% Mechanical ventilation sedation
< Seizure clusters (nasal spray)

Midazolam (Versed) is a benzodiazepine
primarily administered intravenously. It is not
used in_psychiatry. Midazolam has the
shortest half-life of any benzodiazepine, of 1

to 4 hours.

Midazolam is pot available as a pill, but a
cherry syrup is available for preoperative
sedation, for instance in dentist offices. Prior
to availability of the syrup, some doctors
mixed the parenteral midazolam solution into
acetaminophen syrup for pediatric
preoperative sedation (Shrestha et al, 2007).

A few US states use midazolam to induce
sleep for death penalty executions, in
combination with pancuronium bromide (to
paralyze the diaphragm), and potassium
chloride (to stop the heart).

N _0
1987 S N o
361 A -
o]
FDA approved for:

% Benzodiazepine overdose
< Benzodiazepine sedation reversal

Flume
ride

Midazolam (VERSED)
mye DAZ oh lam / ver SED

“Midas’ Versus..."

Midazolam is one of the few water-soluble
BZDs. Its unique chemical structure makes it
water soluble at pH < 4, and lipid-soluble at
physiologic pH so that it can cross the
blood-brain barrier. Water soluble medications
are less painful upon injection.

Water-solubility makes midazolam the only
BZD that can be administered intranasally. It
is given by paramedics when transporting
highly agitated patients. The injectable liquid
can be put in a mucosal atomization device
and used for acute seizure management, as
an alternative to diazepam rectal solution (De
Hann et al, 2010). If the nasal spray is used,
first give lidocaine nasal spray because the
low-pH midazolam spray is going to sting. The
nasal spray formulation (Nayzilam) was finally
FDA approved in 2019 for cluster seizures.

As a side note, you won't see drug users
crushing and snorting BZD pills (e.g., Xanax)
because they are not water soluble and
therefore cannot be absorbed through the
nasal mucosa.

Alternate  mnemonic:
Midas”.

‘the Verse said by

+ Parenteral benzodiazepine
< DEA Schedule IV

3A4 substrate

mg/
mL

This Roman
feels conned by
Romazicon

Dosing: 0.2 mg IV x 1, wait 30 seconds and give 0.3 mg IV x 1 PRN, then
wait 30 seconds and give 0.5 mg IV PRN up to six doses for maximum of 5
mg total; If re-sedation occurs, repeat 0.5 mg IV (2 doses 30 seconds apart)
g 20 minutes for a maximum of 3 mg/hour.

Flumazenil (ROMAZICON) , =
AZ e nil / ro MAZ e con & GA_BA{A) receptor antagonist — 0.1
floo MAZ e ni % Antidote for BZD overdose Smne  memL
“Flume a ‘zepine” -
Flumazenil, the antidote for BZ , is an antagonist

at the BZD binding site on the GABA(A) receptor complex.
Flumazenil also blocks nonbenzodiazepine Z-drugs. It does
not block barbiturates. It is available for IV and intranasal
delivery. Duration of action is only 30 - 60 minutes
pecessitating multiple doses.

Since the body does not produce endogenous BZDs,

flumazenil has no effect when administered in the absence
of a BZD.

Flumazenil has a to prepare for the
possibility of the patient having a seizure. If the person is
physically dependent on BZDs, seizure is highly likely.
Flumazenil is unlikely to cause a seizure for a person who
overdosed on a bottle of someone else’s benzo.

The usual consequences of a large BZD overdose are
profound sedation and possible coma. A standalone BZD
overdose does not typically cause respiratory arrest but can
be life threatening due to aspiration.

Due to risk of seizure, flumazenil nasal spray is not
dispensed to family members for home use (as is done with
naloxane for opioids).

Another medication that blocks benzodiazepine binding in
the brain is physostigmine, a cholinesterase inhibitor that is
more commonly used to reverse anticholinergic toxicity.
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