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Abstract

identification are vital in reducing BZD abuse.

Benzodiazepine (BZD) abuse has reached epidemic levels and results in poor outcomes, particularly when
combined with concomitant central nervous system depressants. BZDs are abused most commonly in
combination with opioids and alcohol. Emergency department visits and related deaths have soared in
recent years. In the absence of other medications or illicit substances, BZDs are rarely the sole cause of
death. Prescription drug abuse has received more attention in recent years, yet much remains unknown
about BZD abuse. BZDs have low abuse potential in most of the general population. A subset is at elevated
risk of abuse, especially those with a history of a substance use disorder. Education, prevention, and
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Introduction

Benzodiazepines (BZDs) first entered the US market in
1960. Chlordiazepoxide was the first in the class to be
approved and introduced into clinical practice.” BZDs
quickly gained popularity because of their improved safety
profile, most notably reduced respiratory depression,
compared with older medications, particularly barbitu-
rates.””

Nearly two decades after their discovery, researchers
began to understand their mechanism of action.” BZDs
promote the binding of gamma-aminobutyric acid, or
GABA, an inhibitory neurotransmitter, to the GABA,
receptor, ultimately increasing ionic currents through the
ligand-gated chloride channels.?> While researchers were
uncovering the mechanism of action, clinicians began
uncovering abuse and dependence.” Diagnostic criteria for
sedative, hypnotic, or anxiolytic use disorder are outlined
in Table 1.%

cpnp

Although the addiction potential became widely known
decades ago, much remains unknown about identifying
individuals at risk for developing addiction and how to
treat individuals abusing BZDs. Prescription drug abuse
has received more attention in recent years, but most of
the research has focused on prescription opioid abuse.
Despite the risk of abuse and the introduction of safer
alternatives, BZDs are one of the most prescribed classes
of medications.”

Prevalence

Approximately 75 million prescriptions for BZDs were
written in the United States in 2008.> The prevalence of
BZD use in the general population is 4% to 5%.5° Usage
increases with age, and women are prescribed BZDs twice
as often as men.>” Individuals prescribed opioids are
considerably more likely to be prescribed a BZD.”®

Most individuals take BZDs as prescribed, with less than
2% escalating to high doses and even less meeting more
stringent criteria for abuse or dependence.®* In the
general population, BZDs have low abuse potential.**
There is a subset of individuals at greater risk for BZD
abuse, particularly those with a personal or family history
of a substance use disorder.** BZD abuse can be divided
into two patterns, including deliberate or recreational
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TABLE 1: Diagnostic and Statistical Manual of Mental Disorders, 5th edition, diagnostic criteria for sedative, hypnotic, or

anxiolytic use disorder®

A problematic pattern of sedative, hypnotic, or anxiolytic use leading to clinically significant impairment or distress, as
manifested by at least two of the following, occurring within a 12-month period:

1. Taken in larger amounts or over a longer period than was intended.

2. There is a persistent desire or unsuccessful efforts to cut down or control use.

3. A great deal of time is spent in activities necessary to obtain the drug; use the drugs; or recover from its effects.

4. Craving, or a strong desire or urge to use the drug.

5. Recurrent use resulting in a failure to fulfill major role obligations at work, school, or home.

6. Continued use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects
of the drug.

7. Important social, occupation, or recreational activities are given up or reduced because of the drug.

8. Recurrent use in situations in which it is physically hazardous.

9. Use is continued despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to

have been caused or exacerbated by the drug.

10. Tolerance, as defined by either of the following (Not considered to be met for individuals taking the drug under medical

supervision)

a. A need for markedly increased amounts of the drug to achieve intoxication or desired effect.

b. A markedly diminished effect with continued use of the same amount of the drug.

11. Withdrawal, as manifested by either of the following (Not considered to be met for individuals taking the drug under

medical supervision)
a. The characteristic withdrawal syndrome including

i. Cessation of or reduction in drug use that has been prolonged.

ii. Two or more of the following, developing within several hours to a few days after the cessation of or reduction in drug

use:

ii. Autonomic hyperactivity.
v. Hand tremor.

v. Insomnia.
vi. Nausea or vomiting.

vii. Transient visual, tactile, or auditory hallucinations or illusions.

viii. Psychomotor agitation.

x. Anxiety.
x. Grand mal seizures.

b. Sedatives, hypnotics, or anxiolytics (or closely related substance such as alcohol) are taken to relieve or avoid withdrawal
symptoms (Not considered to be met for individuals taking sedatives, hypnotics, or anxiolytics under medical supervision)

Original formatting preserved from the Diagnostic and Statistical Manual of Mental Disorders.

abuse with the intention of getting high and unintentional
abuse that begins as legitimate use but later develops into
inappropriate use.*

BZD misuse and abuse is a growing problem. Approxi-
mately 2.3% to 18% of Americans have misused sedatives
or tranquilizers for nonmedical use in their lifetime *4®
Nearly 10% of these individuals met criteria for abuse or
dependence.* In 2010, there were an estimated 186 ooo
new BZD abusers.”” Emergency departments (EDs) have
seen a sharp 139% increase in BZD-related visits.”® Older
age and the presence of other drugs were associated with
more serious outcomes, including death.™ The number of
admissions to treatment programs for BZD abuse nearly
tripled from 1998 to 2008. During this same time the

number of all substance abuse treatment program
admissions only increased by 11%.%°

Risk Factors

Risk factors for BZD abuse and the demographics of this
population have noteworthy differences from other
substance abuse populations. First, non-Hispanic white is
the predominant race. The role of gender is not well
understood, because predominant gender in BZD abuse
populations varies across published studies.*>*¢2°22
Young adults ages 18 to 35 years comprise the largest
portion of BZD abusers.?®** BZD use, misuse, and abuse
have a strong association with comorbid psychiatric
disorders and personal or family history of substance
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use disorders. 4 Comorbid psychiatric disorders are
more common in BZD abusers than in other substance
abuse populations.*®** Approximately 40% of BZD
abusers report a comorbid psychiatric disorder, highlight-
ing the importance for clinicians to address both the
underlying psychiatric disorder as well as the BZD
abuse.”® Individuals with a history of alcohol abuse or
dependence and antisocial personality disorder appear to
be at a particularly elevated risk of BZD abuse in
comparison with individuals without either disorder or
individuals with alcohol abuse or dependence without
antisocial personality disorder.**

Polysubstance Abuse

BZD abuse most commonly occurs in conjunction with
other drugs. BZDs are typically secondary drugs of abuse
for most, and a much smaller number report BZDs as the
primary drug of abuse.*® The most frequent primary drugs
of abuse include opioids (54.2%) and alcohol (24.7%).**
Approximately 1 in 5 individuals abusing alcohol also
abuse benzodiazepines.?**> BZDs are used to enhance the
euphoric effects of other drugs; reduce the unwanted
effects of drugs, such as insomnia due to stimulant use;
and alleviate withdrawal.>*®27 Individuals abusing BZDs in
combination with other drugs consume much higher
doses of BZDs than those abusing only BZDs.?®

BZDs were involved in 408 021 ED visits in 2010,
encompassing one third of all visits related to misuse
and abuse of pharmaceuticals.*® ED visits specifically due
to nonmedical use of BZDs in combination with opioids
increased substantially, from 11 per 100 0oo in 2004 to
34.2 per 100 000 in 2011. BZD involvement in opioid-
related deaths increased dramatically, from 18% in 2004
to 31% in 2011. Opioids and BZDs are the two most
common classes of prescription drugs involved in over-
dose deaths.?® Death rates for all prescription drugs have
soared in recent years.3° Individuals who filled prescrip-
tions for a BZD in addition to an opioid had a nearly 15-
fold greater risk of drug-related death than individuals not
prescribed either drug.3* Treatment program admissions
for opioids and BZDs in combination skyrocketed,
increasing by 570%, from 2000 to 2010.**

Opioids can cause prominent respiratory depression, and
when combined with BZDs or alcohol, respiratory
depression is compounded. The interaction between
opioids and BZDs is complex. Respiration requires
activation with excitatory amino acid receptors, and
inhibition is mediated through GABA receptors. Respira-
tion is controlled at medullary respiratory centers and
receives input from peripheral chemoreceptors, which are
stimulated by decreases in oxygen and increases in carbon
dioxide.3* BZDs through increased GABA activity decrease

respiratory motor amplitude and frequency. BZDs alone
rarely cause death.***3¥34% BZDs are relatively weak
respiratory depressants, but they can exert potent
respiratory depression when used in combination with
opioids.3* Actions of opioids at the 1 opioid receptor result
in reduced sensitivity to changes in oxygen and carbon
dioxide concentrations and cause a reduction in tidal
volume and respiratory frequency.>3* Tolerance to opioid-
induced respiratory depression is slow and incomplete in
comparison with analgesic tolerance.3

Individuals receiving opioid replacement therapy with
methadone or buprenorphine are particularly vulnerable
to BZD misuse and abuse.3>3 Potential reasons for high
rates of abuse in this population include high levels of
psychologic distress; recreation purposes; sleep distur-
bances; the minimization of withdrawal; the reduction of
negative effects of other substances, such as insomnia
from amphetamines; and the belief that BZDs are not
dangerous drugs.353° The prevalence of lifetime BZD
abuse was 66.3% and current abuse was 50.8% in
methadone replacement patients.3® More than half of
the BZD users receiving methadone replacement did not
start using a BZD until after starting the methadone
replacement program.3® BZD use in combination with
methadone is linked with a 60% increase in opioid-related
death.3®* A major advantage of buprenorphine over
methadone is the ceiling effect, particularly with respira-
tory depression. When buprenorphine is taken with BZDs,
the ceiling effect is no longer evident.*° In buprenorphine-
experienced individuals, 67% reported taking the drug
concurrently with BZDs. Approximately one third of
individuals obtained the BZD from multiple or illicit
sources.”’

Alcohol is involved in 1 in 4 ED visits resulting from BZD
abuse and is involved in 1 in 5 BZD-related deaths.*® Both
alcohol and BZDs bind to distinct binding sites on the
GABA, receptor, ultimately leading to synergistic drug
actions. Pharmacodynamic interactions, although not fully
understood, cause additive central nervous system
depression, resulting in lower concentrations needed to
cause fatalities.* BZD-related ED visits in combination
with alcohol were highest for individuals ages 45 to 54
years, but deaths were most frequent in individuals 60
years and older.#* Although alcohol plays a large role in
multiple disease states, recent data indicate only 1 in 6
adults in the United States reported ever discussing
alcohol use with a health care professional.*® Prescribers
and pharmacists must provide education on the risks of
combining alcohol and BZDs. In addition, health care
professionals should make necessary interventions and
referrals when problematic alcohol consumption is
suspected or identified.
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Abuse Liability

Differences in abuse potential within the BZD class have
not been systematically studied. Pharmacokinetic differ-
ences are believed to contribute to the abuse potential.
Lipophilicity is the chemical property responsible for the
onset of action.** Agents with higher lipophilicity and a
shorter half-life appear to possess greater abuse poten-
tial.***3 Chemical properties of common benzodiazepines
are displayed in Table 2.4 Laboratory studies of subjective
and reinforcing effects, medical professional experience,
drug abusers’ testimonies, and epidemiologic studies
collectively indicate diazepam has the most abuse
liability.*> Diazepam, alprazolam, and lorazepam had the
highest subjective ratings for the high obtained in known
drug abusers in comparison with oxazepam, clorazepate,
and chlordiazepoxide, which appear to have lower abuse
potential.>**454¢ Blinded recreational drug users per-
ceived diazepam to be more valuable than equipotent
doses of alprazolam and lorazepam.”” Nevertheless,
alprazolam and clonazepam are the two BZDs associated
with the most abuse-related ED visits; the rate of
alprazolam involvement is more than double that of
clonazepam.“® Alprazolam is the most prescribed BZD in
the United States. More than 44 million alprazolam
prescriptions were dispensed in 2009, nearly double the
number of clonazepam, the second most prescribed BZD
in the United States. Ease of access may play a role in
alprazolam’s abuse.*® Although pharmacokinetics and
preferences among known drug users play a large role
in abuse potential, prescribing patterns and the availability
of agents likely play an equally important role.>®

Implications for Health Care
Professionals

Sources of prescription drug diversion are numerous and
can include both health care-related and non-health care-
related sources. The most frequently reported health care
source of BZD diversion was a regular prescriber, followed
by a script doctor (ie, a provider that sells prescriptions),
doctor shopping (ie, an individual receives care from
multiple providers for multiple prescriptions), and phar-
macy diversion (ie, undercounting pills by pharmacy staff,
employee theft).>* Recommendations for identifying high-
risk individuals and reducing BZD abuse include obtaining
a thorough personal and family substance use history,
obtaining a urine drug screen, monitoring frequently for
signs of abuse, reassessing the risks and benefits of
ongoing therapy, prescribing a limited number of as-
needed doses to reduce physiologic dependence, and
differentiating carefully between physiologic dependence
and addiction.**

Pharmacy shoppers, when defined as individuals receiving
the same BZD prescription at 2 pharmacies within 7 days,

are at 5.2 times greater risk for escalation to high doses of
BZDs in comparison with other long-term BZD users.?
Doctor shoppers or individuals visiting 4 or more clinicians
in a 6-month period are more likely to be female and have
2 times the risk of drug-related death compared with
nonshoppers. Pharmacy shoppers, when defined as
individuals who filled controlled substance prescriptions
at 4 or more pharmacies within 6 months, had 3 times the
risk compared with nonshoppers.33* Prescription drug
monitoring programs aid in identifying prescription drug
abuse.

More than g9o% of all unintentional pharmaceutical
overdose fatalities had at least one indicator of substance
abuse. Indicators included known history of substance
abuse, any drug diversion, nonmedical route of drug
administration, more than 5 prescribers of controlled
substances, contributory alcohol or illicit drug use,
previous overdose, and current opioid replacement
therapy.3® Both prescribers and pharmacists must be
cognizant of the risks, use prescription drug monitoring
programs, accurately identify drug abusers, and take
appropriate action to mitigate risks. Additional strategies
to reduce abuse include limiting the dose, quantity, and
refills on each prescription.”® Diversion is greatest in
young adults, and most obtain from a peer or family
member.®3352

Past measures to reduce and restrict benzodiazepines
were implemented in New York in 1989 in the form of
triplicate prescriptions. The prescriber, pharmacy, and the
state each received or retained one copy. Prescriptions
were limited to a 30-day supply with no refills for most
indications.>® Although successful at reducing overall
benzodiazepine prescribing, these measures had many
unintended consequences. The requirements led to a
disproportionate reduction in prescribing to low-income
and minority subpopulations and also led to a greater
reduction in appropriate prescribing. Stringent require-
ments impeded access for appropriate medical use.>35°
Health care providers and lawmakers must be cautious
when implementing laws and strategies to tackle pre-
scription drug abuse to avoid hindering appropriate care.

Some clinicians argue the medical community has
overreacted to the risks of BZD abuse, stating it may
result in underprescribing of a safe and efficacious class of
medications, and they argue for responsible but continued
benzodiazepine prescribing.>” Although benzodiazepines
possess abuse potential, particularly in substance abuse
populations, it is crucial that risks be balanced with
benefits. Prescribers must also weigh the risks of
untreated illnesses. Poorly controlled or untreated anxiety
or insomnia may increase the risk of alcohol relapse.5®
Evidence-based pharmacotherapy and use of agents
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TABLE 2: Comparison of benzodiazepines®

Elimination Half-Life of Parent

Drug Lipid Solubility Onset of Action, min Compound/Active Metabolite, h
Alprazolam Moderate 15-30 Parent: 12-15
Chlordiazepoxide Moderate 15-30 Parent: 5-30

Metabolite: 24-96
Clonazepam Low 15-30 Parent: 18-50
Clorazepate High <ig Parent: inactive

Metabolite: 50-100
Diazepam High <15 Parent: 20-80

Metabolite: 50-100
Lorazepam Moderate 15-30 Parent: 10-20
Oxazepam Low 30-60 Parent: 5-20
Temazepam Moderate 30-60 Parent: 10-20
Triazolam Moderate 15-30 Parent: 1.5-5

°Data adapted from Bezchlibnyk-Butler KZ, Jeffries JJ, Procyshyn RM, Virani AS. Anxiolytic (antianxiety) agents. In: Phillips L, Dillon C, Procyshyn RM,
Virani A, editors. Clinical handbook of psychotropic drugs. 2oth revised ed. Ashland (OH): Hogrefe Publishing; 2014. p. 196-212.

without abuse potential should be prescribed first-line and
when appropriate, but BZDs may be indicated for some
patients at elevated risk for abuse. When this occurs,
provide thorough education on the risk of combining
these drugs with alcohol or other substances, discuss
diversion, prescribe a BZD with lower abuse potential,
monitor for adverse effects, and monitor for inappropriate
use.

Conclusion

Prescription drug abuse has reached epidemic levels.
Current efforts to reduce associated morbidity and
mortality have been unsuccessful. Rates continue to soar.
Future research must be conducted to better understand
the risk factors for BZD abuse. Despite risks of abuse and
diversion, BZDs are a safe and efficacious class of
medications and continue to have a place in therapy.
Lawmakers and health care professionals will be tasked
with reducing abuse while maintaining accessibility for
appropriate patients. Reductions in inappropriate pre-
scribing rather than all prescribing should be emphasized
and encouraged. Education is vital. Health care profes-
sionals must be knowledgeable about abuse patterns and
diversion trends. It is imperative that prescribers and
pharmacists educate patients not only on the risks to
themselves, but also the risks to others, to reduce
medication sharing. It is critical to identify BZD abuse
risk factors prior to prescribing, use safer alternatives, and
make appropriate interventions to combat ongoing abuse.
Increases of substance abuse treatment programs as well
as funding for these programs in the future will be an
essential component in battling the growing problem.
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