LIFE
CHANGING
MEDICINE

Benzodiazepines

Michael Lynch, MD

Medical Director, Pittsburgh Poison Center

Assistant Professor of Emergency Medicine, Toxicology, and Pediatrics
University of Pittsburgh

—_._



Objectives

« Understand the pharmacology and effects of benzodiazepines and other
sedative-hypnotics

» Describe the presentation and treatment of benzodiazepine toxicity and
withdrawal

* Review trends in the use, misuse, and overdose on benzodiazepines, synthetic
analogues, and other sedative-hypnotics
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Sedative-Hypnotics: Examples

Benzodiazepines
— Alprazolam, clonazepam, diazepam, lorazepam
— Etizolam, flualprazolam, flubromazolam, phenazepam, clonazolam

Barbiturates
— Phenobarbital, butalbital

Muscle relaxers
— Carisoprodol (meprobamate), methocarbamol, baclofen

(1%

Methaqualone aka “ludes”

Gamma hydroxyl butyrate (GHB)

Prescription sleep aids
— Zolpidem (Ambien®)
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Sedative-Hypnotic Pathophysiology

« Gamma amino butyric acid (GABA) receptor agonists
 GABA receptors (a, b, c subtypes) are inhibitory receptors |

* Most agonists are GABA,

— ligand-mediated CI- influx channel) agonists, resulting in cellular
hyperpolarization

Extracellular

« Most, e.g. benzos, require presence of endogenous GABA

« Barbiturates stimulate directly

Intracellular
lon channel

* GABA, receptors (baclofen, GHB, phenibut) are Gi-protein
lated, presynaptic TUPMC ianeme




Acute Sedative Toxicity

Sedation

Minimal effect on vital signs

Respiratory depression with barbs or when benzos are combined with ethanol or
opioids

Benzos are rarely associated with respiratory depression, but may inhibit airway
protective reflexes with deep sedation

Associated with:
— Aspiration pneumonia
— Rhabdomyolysis +/- compartment syndrome




Benzodiazepine Toxicity Diagnosis

« History plus typical exam presentation

« Urine Drug Screen

— False negative rate on basic urine drug screen
can be as high as 35%!

— False negative tests for:
* Clonazepam

» Lorazepam

1. Dixon RB, Floyd D, Dasgupta A. Limitations of EMIT benzodiazepine immunoassay for monitoring

compliance of patients with benzodiazepine therapy even after hydrolyzing glucuronide metabolites

[ e cross-reactivity: comparison of immunoassay results with LC-MS/MS values.
:137-9.

ics Corp; 2012

Table 2. DRI Benzodiazepine Assay Cross-Reactivity Levels

Compound

Alprazolam
7-Aminoclonazepam
Bromazepam
Chlordiazepoxide
Clobazam
Clonazepam
Clorazepate
Delorazepam
Desmethyldiazepam
Diazepam
Flunitrazepam
Flurazepam
Lorazepam
Lormetazepam
Medazepam
Nitrazepam
Norfludiazepam
Prazepam
Temazepam

Triazolam

Concentration, ng/mL
105
2500
225
1100
145
500
120
110
100
95
175
140
1000
225
225
175
115
110
125
125
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Treatment of Sedative Toxicity

Airway protection; head of bed elevation
Supportive care and hydration
|dentification of concomitant toxicity

Flumazenil
— 0.1-0.3mg IV
— USE WITH CAUTION!

— Administration may precipitate acute, life threatening withdrawal or unmask
previously unidentified toxicity

 |deal patient: pediatric or iatrogenic overdose
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Sedative-Hypnotic Withdrawal

Down-regulation of and structural change in GABA receptors

Removal of chronic GABA agonist leads to unopposed CNS
stimulating effects

Signs/symptoms include:

— tremor, anxiety, diaphoresis, nausea/vomiting, tachycardia, hypertension,
delirium, and seizures

Duration is variable, but may be more than one week
It can be life-threatening

Treated with titrated escalating doses of longer acting benzos
(e.g. lorazepam or diazepam) and/or barbiturates (phenobarbital)

Often requires hospitalization for initial treatment

Benzodiazepine Withdrawals

Selzures

Headache { /

Pain
Weight Loss
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Substances Associated with Overdose Deaths
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Overdose Deaths Involving Benzodiazepines

Figure 8. National Drug Overdose Deaths Involving
Benzodiazepines, by Opioid Involvement,
Number Among All Ages, 1999-2017
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https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates

Increase in Benzodiazepine Prescribing

« Benzodiazepine prescribing rate rose —
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Benzodiazepine

Use and Misuse

« >30 million US adults use benzodiazepines
— 17.1% misused benzodiazepines at least once
— “Getting high” is infrequently the intent

Figure 1. Benzodiazepine Use, Misuse, and Use Disorders
Among Adults in the United States: Annual Averages,
2015-20162

30.5 Million adults used benzodiazepines

5.2 Million adults misused
benzodiazepines

0.5 Million adults had
benzodiazepine use disorders:
+ 0.3 Million had benzodiazepine
dependence
+ 0.2 Million had benzodiazepine
abuse

Figure 2. Main Reason for Misusing Benzodiazepine the Most
Recent Time in the Past Year Among US Adults With Past-Year
Benzodiazepine Misuse Whose Last Prescription Tranquilizer
or Sedative Misuse Was Benzodiazepine, 2015-2016, Annual
Average Weighted Percentage (n=2,900)

B Relax or relieve tension

B Experiment

O Get high/hooked

O Help with sleep

O Help with emotions

B Increase or decrease
effects of other drugs

O Other reason

5.2 Million adults with past-year benzodiazepine misuse

Blanco C, Han B, Jones CM, Johnson K, Compton WM.
Prevalence and correlates of benzodiazepine use, misuse, LIFE
and use disorders among adults in the United States. J SIIEADFCGILNEG

Clin Psychiatry. 2018 Oct 16;79(6).




Benzodiazepine Availability and Diversion

« The quantity filled by patients receiving prescriptions increased ~140%:

Figure 3. Most Recent Source of Benzodiazepine Among US Adults With Past-Year
Benzodiazepine Misuse Whose Last Prescription Tranquilizer or Sedative Misuse Was
Benzodiazepine, 2015-2016, Annual Average Weighted Percentage (n=2,800)
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Co-Prescribing Benzodiazepines

Co-prescribing of benzos with opioids
guadrupled from 2003-20151

@ With opioid or other CNS depressant
B With opioid
With other CNS depressant

Co-prescribing of benzos and other w =
sedatives doubled? |

17% of opioid users were also prescribed a
benzodiazepine in 20132

Mean Coprescribing Rate of Visits, %

Opioids are involved in ~75% of deaths 0
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Risks Associated with Benzodiazepine Misuse and Use Disorder

Odds Ratio of Co-Occurring lliness with Benzodiazepine Misuse or Use Disorder Vs.

Benzodiazepine Use but No Misuse

ED Visits>2 0.9

Major Depressive Episode 1.2
Suicidal Ideation 2.1

Alcohol Use Disorder 10.4
Cannabis Use Disorder 13.6
Cocaine Use Disorder 13.9

Heroin Use Disorder 5.8
Hallucinongen Use 19.3

Rx Opioid Use Disorder 3.6

Rx Stimulant Misuse and Use Disorder 12.9

States. J Clin Psychiatry. 2018 Oct 16;79(6).
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anco C, Han B, Jones CM, Johnson K, Compton WM. Prevalence and correlates of benzodiazepine use, misuse, and use disorders among
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Benzodiazepine Novel Psychoactive Substances

The prevalence is difficult to quantify

2016

~41 DEA identifications in 2018 3-hydroxyphenazepam

Cloniprazepam
(compared to 3591 fentanyl and FRS) Desmethsifiniirazapan {fonazspam)
Flutazolam
Bromazolam

Difficult to identify on drug screens Clonazolam 2014

Deschloroetizolam
Flubromazolam
Meclonazepam

Nifoxipam

Toxicity similar to prescription benzos
though typically much more potent

Phenazepam
Nimetazepam

UPMC

Desalkylflurazepam
4-chlorodiazepam (Ro05-4864)

Adinazolam
Metizolam
Nitrazolam

2013 Diclazepam
Flubromazepam

2011 Etizolam

LIFE
CHANGING
MEDICINE




lllicit Benzodiazepines

‘ SHOPPING CART
c FAST SHIPPING LOW LOW PRICES

HOME CUSTOMER SERVICE FAQ SHOFP BY COUNTRY BLOG CONTACTUS

CATEGORIES ETIZOLAM

Availability: RUEE

1mg Pellets:
--- Please Select --- [v]

2mg Blotters:
--- Please Select ---  [v]

-
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DESCRIFTION

Out OF Stock

Etizolam belongs to the tranquiliser class of drugs, and has similar properties to benzodiazepine.

Out OF Stock

A psychoactive substance, Etizelam is available in 2mg blotter form, or in 1mg dose. |ts effects include hypnotic,
sedative, and anticonvulsant attributes, and it is available for use by scientists interested in the pharmacology of

benzodiazepines.
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Etizalam blotters and pellets are sold strictly for in vitro research only, and are not meant for human MEDICINE

consumption.
Out OF Stock




Questions?
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Thank you!




