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Objectives

• Understand the pharmacology benzodiazepines and other sedatives

• Understand the toxicities associated with benzodiazepines

• Understand benzodiazepine withdrawal



Source of Information







Benzodiazepine

• Derived from the chemical structure comprised of the benzene ring 
fused to a seven-membered diazepine ring



Benzodiazepine

• Modification of the ring system yields altered 
potency and efficacy

• Functions at the GABA receptor

• Other sedative hypnotics have different 
structures but work at the GABA receptor also



Elimination Half Life of 
Benzodiazepines

Parent Drug Half-Life (min)

Alprazolam 10-14 

Clonazepam 17-56

Chlordiazepoxide 7-25

Diazepam 28-54

Flurazepam 2-3

Lorazepam 10-20

Midazolam 2-5

Oxazepam 5-20

Temazepam 5-17

Triazolam 2-3



Benzodiazepines Pharmacodynamics

• Exert their effect on GABA, which is the main inhibitory 
neurotransmitter in the brain

• GABAA receptors containing the α1-3, 5  subunits mediate the effects

• α1 Subunit is responsible for sedative and hypnotic effects

• α2 modulates anxiolytic and muscle relaxant effects

• α1-3 modulates anticonvulsant properties



Benzodiazepines Pharmacodynamics

• Benzodiazepines have roughly similar affinities for GABAA subtype 
receptors that contain the α1-3,5 subunits

• Zaleplon and zolpidem have more than tenfold affinity for receptors 
with an α1β2γ2 composition than those with the α2

• Zolpidem has little affinity for the α5 subunit

• Presence of the γ3 subunit produces insensitivity to zolpidem



Benzodiazepines
-Pharmacokinetics

• Effectiveness is dependent on:
• Acute tolerance

• Redistribution from the CNS to other peripheral tissues

• Rate of biotransformation and formation of active 
metabolites

• Many benzodiazepines undergo hepatic metabolism 
by the P450 system (mostly 3A4)

• Many will undergo glucuronide conjugation
• For these benzos, there are less drug interactions or 

reduced clearance with impairment of hepatic function 



Benzodiazepines
-Pharmacokinetics

• It is generally believed that rapid onset of action is associated 
with euphoria

• Onset of action is dependent on:
• Formulation
• Intrinsic activity
• Lipid solubility
• Protein binding
• Rate of entry into the brain

• Many drug-drug interactions

• Studies have demonstrated no benefit in treatment of pain



Benzodiazepine Withdrawal

• Tolerance extensively studied

• The decreased ability of benzodiazepines to positively 
modulate the GABA receptor may result from the loss of 
interaction between benzos and the GABA binding sites 
within the receptors

• Uncoupling

• The glutamatergic system may play a significant role in 
the benzodiazepine withdrawal syndrome



CDC Guidelines

• 12 recommendations for 

prescribers to follow when 

prescribing opioids for chronic 

pain 



CDC Guidelines

11. AVOID CONCURRENT OPIOID AND 
BENZODIAZEPINE

Clinicians should avoid prescribing opioid pain 
medication and benzodiazepines concurrently 
whenever possible. 



Opioid Overdose Deaths & 
Benzodiazepines 



Are Benzodiazepines Addictive?

• Yes

• Schedule IV 

• True abuse liability is unknown but thought to be very 
high



Benzodiazepine Statistics

• Between 1996-2013:

• Prescriptions increased by over 67% 

• Overdoses increased by 500%

• Xanax is the #1 prescribed psychiatric medication in the country 

• 50 million prescriptions annually

• Improper use of Xanax results in over 125,000 emergency room visits per year

• Among teenagers, addiction rates to Benzos are higher than opioids

https://drugabuse.com/benzo-epidemic-a-killer-hiding-in-the-shadow-of-opioids/

https://drugabuse.com/benzo-epidemic-a-killer-hiding-in-the-shadow-of-opioids/


Trends in Benzodiazepines 
Prescriptions

• Benzodiazepines prescriptions increased by 51% from 2015-2019

• Visits for benzodiazepines increased from 3.4 to 7.8% of all primary 
care visits during that same time

• Prescription rates did not change among psychiatrists, but instead 
by primary care

• There was a significant departure from this during the covid era



Policy Recommendations 

• PMP should be checked on every benzodiazepines 

prescription 

• The burden to physicians is low 

• The opportunity to save lives is high 



Benzodiazepines
-Addiction Liability

• Benzodiazepines “occupy an intermediate 
position of addiction liability” 

• Even lower for non-benzodiazepine sedatives 

• Both classes are controlled substances

• Benzodiazepines Schedule IV

• Non-benzodiazepine sedatives Schedule V



Benzodiazepines
-Addiction Liability

• Benzodiazepines with the highest liability:
• Diazepam

• Alprazolam

• Lorazepam

• Benzodiazepines with the lowest liability:
• Clonazepam

• Chlordiazepoxide

• Oxazepam

• All can be abused



Benzodiazepines
-Addiction Liability

• Liability is highest for those:
• That produce euphoria

• Have a rapid onset of pleasant mood and well 
being

• Provide a rapid relief of anxiety and dysphoria

• Addiction to non-benzodiazepine sedatives is a 
matter of controversy



Benzodiazepines
-Addiction Liability

• Certain groups are at higher risk to misuse than 
others:

• Individuals with a hx of Alcohol Use Disorder

• Approximately 15-20% of individuals seeking 
treatment for AUD have admitted to unhealthy 
benzodiazepine use

• Positive mood enhancement seen in:

• Moderate and heavy drinkers

• Individuals with AUD that are abstinent

• Individuals with a family hx of alcoholism



Benzodiazepines
-Epidemiology of Unhealthy Use

• In 2011, 47.8 million prescriptions in the United States for 
Alprazolam

• Medical and unhealthy use are increasing

• Increasing number of overdoses

• In 2012, benzodiazepines were involved in 28.7% of ED visit 
related to drug toxicities

• Alprazolam was involved in 1/3 

• NSDUH (2013) reported 1.7 million people in the United 
States with unhealthy benzodiazepine use 



Benzodiazepines
-Toxicities

• Well established that benzodiazepines cause:
• Anterograde amnesia
• Difficulty acquiring new learning
• Sedation
• Trouble with attention and concentration
• Tolerance
• Cognitive effects (may diminish as tolerance builds)

• An association between benzodiazepine use in older 
people and increased risk of Alzheimer has been 
described, though one study found the memory 
impairment in elderly taking benzodiazepines to be 
small
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Benzodiazepines
-Toxicities

• Benzodiazepines increase the risk of falls 
in the elderly

• Several surveys have found higher rates of 
MVA associated with benzodiazepines

• Zolpidem at high doses at night can 
decrease driving performance the next day



Benzodiazepines
-Pregnancy

• A controversial subject

• Small but significant association between exposure 
and development of malformations

• Cleft palate:
• General population: 0.06%

• Benzodiazepines: 0.12%

• May also be associated with low birth weight and 
pylostensosis



Benzodiazepines
-Withdrawal

• Principal complications related to overdose and withdrawal 
syndromes

• All sedative hypnotics produce a continuum from sedation to 
obtundation

• Often overdose occurs with combination with other CNS 
depressants

• Initial signs of toxicity include ataxia and impaired gag reflex

• Treatment of overdose is supportive care 



Benzodiazepines
-Withdrawal

• With long term use, withdrawal includes:
• More severe previously listed symptoms

• Autonomic dysfunction

• Nausea

• Vomiting

• Depersonalization

• Derealization

• Delirium

• Hallucinations

• Illusions

• Agitation

• Grand mal seizures 



Benzodiazepines
-Withdrawal

• Degree of withdrawal is related to the half life of the 
agent

• Patients taking short half life agents develop symptoms 
within 24 hours and peak at 48 hours
• Lorazepam

• Alprazolam

• Temazepam

• With longer half life agents, symptoms may develop a 
week after discontinuation and lasts for several weeks
• Some clinicians believe that withdrawal can last for several 

months



Benzodiazepines
-Medical Complications

• Withdrawal syndrome first described in the early 
1960s

• In most severe form can include grand mal seizures 
and psychosis

• Even for short periods at low doses, can develop:
• Anxiety
• Headache
• Insomnia
• Dysphoria
• Tremor
• Muscle twitching



Benzodiazepines Uses

• Anxiety
• Should rarely be used for the treatment of long term 

anxiety

• Seizures
• Not first line

• Alcohol or Benzo withdrawal

• Niches
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