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Learning Objectives
By the end of this presentation, attendees will be able to:

• differentiate between FDA approved & off-label uses of benzodiazepines for varied 

symptom presentations (Rx)

• review and reconceptualize neurobiological mechanisms that underlie anxiety 

symptoms

• identify & discuss the pharmacokinetics that lead to potential drug-drug interactions 

when patients concurrently use benzodiazepines with other medications (Rx)

• formulate rational, genomically-informed pharmacologic treatment approaches for 

anxiety disorders (including the appropriate use of benzodiazepines) (Rx)

• identify & discuss techniques to safely taper & discontinue benzodiazepines with 

minimal discomfort to the patient (Rx)



The Benzodiazepine Controversy

Spectrum of attitudes toward prescribing benzodiazepines

Conservative

Only for alcohol withdrawal 

and acute mania in 

supervised setting

Moderate

Short-term use for insomnia, 

panic in those without active 

substance use disorder (SUD)

Liberal

Long-term use for patients 

with psychosis or anxiety, 

even those with a SUD 

history.

http://www.psychiatrictimes.com/articles/religion-benzodiazepines



Benzodiazepines (BZDs)
• Best for acute anxiety & specific phobias

• Flying, closed spaces, panic attacks, situational anxiety

• Rapid onset  Rapid relief

• Half-life of drugs varies widely

• May also be used for other conditions:

• Seizures, acute psychosis, muscle relaxation, amnesic actions & insomnia

• withdrawal from ETOH, BZDs & Barbiturates

• Enhances GABA-A, reducing excitability associated with anxiety states

• May contribute to feeling of euphoria

• May contribute to physiological dependency & psychological addiction



The brain doesn’t care about the DSM-5!
Symptom-based treatment strategy:

1. Deconstruct into component symptoms

2. Match to brain circuits/NTs

3. Select therapies rationally

clipart.com



Neuroanatomy of Anxiety

• Amygdala
• processing emotionally salient stimuli

• Medial PFC
• modulation of affect

• Hippocampus
• memory encoding & retrieval

• CTSC
• “Worry loops”
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Lanius, Vermetten, Loewenstein, et al (2010). Emotion Modulation in PTSD. Am J Psychiatry (167): p 640-647.



Stress Diathesis & Anxiety

• Neurohormonal responses to stress
• Pituitary    adrenal cortisol

• Catecholamine production

• CRF produced in hypothalamus

• Increased HPA activity    stress reactivity

Feedback loop in hippocampus (glucocorticoid/CRF 
receptor proteins)



FEAR: Neurobiological Regulators

GABA

5HT

NE

Voltage-gated 
calcium channels
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• CTSC feedback loops (“worry loops”) in PFC
• Apprehension
• Obsession
• Catastrophizing
• Anxious Misery

• Ruminations and delusions?
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WORRY: Neurobiological Regulators

• 5HT

• GABA

• DA (COMT)

• NE

• Glutamate

• Voltage-gated ion channels

webclipart.com/medical



Pharmacotherapeutics
for Anxiety α2δ ligands

• gabapentin

• pregabalin

Serotonergics
• SERT inhibitors

• buspirone (BuSpar®)

Noradrenergics
• α1 blockers

• NET inhibitors

Benzodiazepines
clipart.com



Generalized Anxiety Disorder
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Panic Disorder
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Panic Disorder Etiology
Drug/Alcohol

Genetics

Social learning

Cognitive theories

Neurobiology/conditioned fear

• Prior separation anxiety

Psychosocial stressors



• >70% treatment response

• Educate, reassure, eliminate 
caffeine, AOD, stimulants

• CBT

• Medications
• SSRIs/SNRIs

• short-term “rescue” BZD
• Neurontin, Lyrica

• TCAs & MAOIs

Treatment of Panic Disorder
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Social Anxiety Disorder
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What’s going on in the brain?
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What’s going on in the brain?

• Both groups ↑ medial PFC activity in response to 
intentional vs. unintentional transgression.

• Social Anxiety Disorder:
• significant response to unintentional transgression

• significant increased activity in amygdala & insula
clipart.com



Treatment: Social Anxiety Disorder

• Social skills, bx therapy, CBT

• Pharmacotherapy
• First-line BZD not generally accepted

• Less evidence: sedating ADs & older ADs

• β blockers (for discrete situations)

• Naltrexone & acamprosate?

clipart.com



Obsessive-Compulsive & Related Disorders

Obsessive-Compulsive Disorder

Body Dysmorphic Disorder

Hoarding Disorder

Trichotillomania

Excoriation Disorder

clipart.com
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Obsessive-Compulsive Disorder

usanetwork.com/publicdomain



OCD Etiology

• Genetics

• Dopaminergic dysfunction

• Serotonergic dysfunction

• Cortico-striato-thalamo-
cortical loop

• Autoimmune- PANDAS

commons.wikimedia.org



Functional Imaging & OCD
Increased activity in right 

caudate

CBT reduces resting state 
glucose metabolism & 
blood flow in right caudate 
(for responders) 

Similar results obtained 
with pharmacotherapy



Treatment:
Obsessive-Compulsive 
Disorder

• 40-60% treatment response

• Serotonergic antidepressants

• Behavioral therapy

• Adjunctive antipsychotics, DBS

• PANDAS
• penicillin, plasmapharesis, 

immunotherapy



Symptom-Based Selection

• Build a multi-agent “portfolio”
• Treat all residual symptoms to sustained 

remission
1. Construct symptoms into a diagnosis

2. Deconstruct into specific symptom list

3. Match symptoms to brain circuits

4. Consider known neuropharmacology of circuits

5. Match agents to neuropharmacology; fine tune

commons.wikimedia.org



A few words
about genetics…
• Potential for diagnosis & treatment

• Genetic complexity of psych illness

• Response isn’t “all or none”
• Predict non/response & side-effects

• CYP-450 genotypes

• “Equipoise”



 Treatment resistance 

 Previous failed treatment trials with adverse events or poor 

response

 Polypharmacy

 Comorbidity

 Noncompliance or issues with medication adherence

Biomarker Testing in Clinical Settings
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Personalized Medication Selection

Personalized
Medication
Selection

Adverse 
Effects

Patient 
Experience

Family 
History

Illness

Cost

Adherence

Pharmacogenomics



Pharmacokinetics & Pharmacodynamics

Systemic
Circulation

Excretion

Polymorphisms in 
pharmacokinetic 
(PK) genes (e.g. 
CYP450) can 
affect drug blood 
levels.

Polymorphisms in 
pharmacodynamic 
(PD) genes can affect 
drug action at its 
target (e.g. receptor 
binding).



How Genetics Can Affect Medication Blood Levels

CYP2D6 
Phenotype 

Frequency*

*Phenotype frequency is based on internal Assurex Health data of over 100,000 tested patients.

Adapted from 

selfhacked.com



“Mother’s Little Helpers”
BZDs effective to  anxiety sx

• risk of dependence; use with caution

• PRN basis or scheduled (depending upon 
specific patient)

• Avoid alprazolam!

Caution with history of addiction
• Especially if active AOD abuse or dependence



Benzodiazepines:
Mechanism of Action Endogenous GABA

BZDs attach to benzodiazepine 
modulatory site

Effect: decreased neuronal 
firing

canstockphoto.com



BZD Pharmacokinetics

Absorbed in 20-30 minutes

Sublingual formulations bypass liver (first pass effect)

Klonopin wafers (clonazepam)

Duration of action determined by lipophilicity or “lipid solubility”



• Metabolized by liver

• Lorazepam (L), oxazepam (O) and temazepam (T) (“LOT” 
acronym) metabolized by liver through glucuronidation:  

• Implications for clinicians:  no active metabolites; rarely susceptible to 
drug-drug interactions

• Appropriate for patients who are elderly, have cirrhosis, or have 
complex medical/pharmacological issues.

BZD Pharmacokinetics



BZDs versus Non-BZDs

• Alpha-1 subunit of the GABA-A receptor mediates sedation.

• Alpha-2 subunit mediates anxiety.

• BZDs work on both, while non-BZDs work mostly on the alpha-1 
(sedation) subunit.

Alcohol mediates GABA receptor sites…
but that’s for another day!!



BZD Comparisons



BZDs Approximate Daily Dose Equivalencies

• lorazepam 1 mg

• clonazepam 0.5 mg

• chlordiazepoxate10 mg

• oxazepam 15 mg

• clorazepate 7.5 mg

• diazepam 5 mg

• alprazolam 0.5 mg

• alprazolam ER 0.5 mg

• Ativan®

• Klonopin®

• Librium®

• Serax®

• Tranxene®

• Valium®

• Xanax®

• Xanax XR®

Ciraulo, 2000 adapted from Kaplan & Sadock.



BZDs: Drug-Drug 
Interactions

Antacids ↓ absorption & BZD levels

Carbamazepine/cimetidine ↓ BZD levels

BZDs ↑ digoxin levels

Erythromycin ↑ alprazolam levels

Ethanol ↑ sedation/respiratory depression

Nefazodone ↑ alprazolam/triazolam levels

Opioids ↑ sedation/respiratory depression

SSRIs (e.g. fluoxetine & fluvoxamine) ↑ diazepam/alprazolam level due to 
potent inhibition of CYP450 3A4

Valproic Acid ↑ BZD levels
canstockphoto.com



How prone to abuse are BZDs?

• Most clinical trials with placebo have found little evidence for 
preference of BZDs over placebo.  Arch Gen Psych 1986; 43:533-41

• Epidemiological studies consistently have shown that the 
overwhelming majority of patients in the community, even 
former substance abusers, take fewer BZDs than prescribed 
and rarely become “dose escalators.”  They decrease rather 
than increase their dose over time.  J Clin Psychopharmacology 1992; 12:316-21.



Sateia MJ, Buysse DJ, Krystal AD, Neubauer DN, Heald JL. Clinical Practice Guideline for the Pharmacologic Treatment of Chronic Insomnia in Adults: An American Academy 

of Sleep Medicine Clinical Practice Guideline. JCSM. 2017;13(02):307- 349. DOI: 10.5664/jcsm.6470. PubMed PMID: 27998379; PubMed Central PMCID: PMC5263087.



Harm Reduction
Inpatient “ultrarapid detox”

Taper BZD to lowest dose possible; 
encourage only PRN or intermittent use

Advise & caution patients:

• Avoid mixing BZDs with other depressant drugs or 
alcohol.

• Never take other people’s prescribed medications.
• Avoid driving or other dangerous activities after 

taking BZDs.

recoveryanswers.org



DSM-5: Sedative, 
Hypnotic & Anxiolytic 
Use Disorder
APA, 2013.

Continuing to use, despite negative personal consequences.

Repeated inability to carry out major functions on account of use.

Recurrent use in physically hazardous situations.

Continued use despite recurrent/persistent social or interpersonal problems.

Tolerance.

Withdrawal (or use of the drug to avoid withdrawal).

Using more of the drug or using for a longer period than intended.

Persistent desire to cut down (or unsuccessful attempts to control use).

Spending a lot of time obtaining/using the substance or recovering from use.

Stopping/reducing important occupational/recreational activities due to use.

Craving or strong desire to use.



Common Acute BZD Withdrawal Symptoms

The Resource Site for Involuntary Benzodiazepine Tranquilliser Addiction, Withdrawal & 

Recovery [Internet]. [cited 2018 Oct 24]. Available from: https://benzo.org.uk/



Common Protracted BZD Withdrawal Symptoms

The Resource Site for Involuntary Benzodiazepine Tranquilliser Addiction, Withdrawal & 

Recovery [Internet]. [cited 2018 Oct 24]. Available from: https://benzo.org.uk/



Withdrawal Scales

Clinical Institute Withdrawal Assessment – BZDs 
(CIWA-B)

Benzodiazepine Withdrawal Symptom 
Questionnaire (BWSQ)



Taper & 
Discontinuation of 
BZDs

Lemoine P, Touchon J, Billardon M. [Comparison of 6 different 
methods for lorazepam withdrawal. A controlled study, hydroxyzine 
versus placebo]. Encephale. 1997;23(4):290-9. PubMed PMID: 
9417395.

Takes several months

Convert to longer-acting agent, then taper

25% dose reduction every 1-2 weeks

For high dose, long-term users, 10-25% q2-4 weeks x 6 
months

Scheduled (NO PRN) dosing

Follow every 1-4 weeks

EMPOWER trial -
www.criugm.qc.ca/fichier/pdf/BENZOeng.pdf

canstockphoto.com
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Clinical Pearls

Monitor Monitor GGT for ETOH use

Obtain Obtain UDS before (and periodically during) taper

Write Write for 7 to 14 days only

Do not increase Do not increase a dose once taper has begun

Sign Sign a treatment agreement

Give Give clear, written instructions

Add Add psychotherapy (CBT)

Blunt
Blunt withdrawal symptoms: hydroxyzine, 
carbamazepine, pregabalin

clinicalpearl.com



Additional Reading
Web clip art (public domain) is used extensively throughout this presentation.

• Eley TC, Sugden K, Corsico A, et al. Gene-environment interaction analysis of serotonin system 
markers with adolescent depression. Mol Psychiatry. 2004;9(10):908-915. 

• Haber SN, Rauch SL. Neurocircuitry: a window into the networks underlying neuropsychiatric disease. 
Neuropsychopharmacology. 2010;35(1):1-3. 

• Frodl T, Bokde AL, Scheuerecker J, et al. Functional connectivity bias of the orbitofrontal cortex in 
drug-free patients with major depression. Biol Psychiatry. 2010; 67(2):161-167. 

• Woolley CS, Gould E, McEwen BS. Exposure to excess glucocorticoids alters dendritic morphology of 
adult hippocampal pyramidal neurons. Brain Res. 1990;531(1-2): 225-231. 

• Heim C, Nemeroff CB. The impact of early adverse experiences on brain systems involved in the 
pathophysiology of anxiety and affective disorders. Biol Psychiatry. 1999;46(11):1509-1522. 



Additional Reading
• Isgor C, Kabbaj M, Akil H, et al. Delayed effects of chronic variable stress during 

peripubertal-juvenile period on hippocampal morphology and on cognitive and stress axis 
functions in rats. Hippocampus. 2004;14(5):636-648. 

• De Kloet ER, Vreugdenhil E, Oitzl MS, et al. Brain corticosteroid receptor balance in health 
and disease. Endocr Rev. 1998;19(3):269-301. 

• Philip AM, Kim SD, Vijayan MM. Cortisol modulates the expression of cytokines and 
suppressors of cytokine signaling (SOCS) in rainbow trout hepatocytes. Dev Comp 
Immunol. 2012;38(2):360-367. 

• Coplan JD, Lydiard RB. Brain circuits in panic disorder. Biol Psychiatry. 1998;44(12):1264-
1276. 

• Anisman H, Merali Z. Cytokines, stress and depressive illness: brain-immune interactions. 
Ann Med. 2003;35(1):2-11. 



Additional Reading
• Crowley JJ, Lucki I. Opportunities to discover genes regulating depression and 

antidepressant response from rodent behavioral genetics. Curr Pharm Des. 
2005;11(2):157-169. 

• Covington HE 3rd, Vialou V, Nestler EJ. From synapse to nucleus: novel targets for 
treating depression. Neuropharmacology. 2010;58(4-5):683-693. 

• Videbech P, Ravnkilde B. Hippocampal volume and depression: a meta-analysis of 
MRI studies. Am J Psychiatry. 2004;161(11):1957-1966. 

• Sandi C. Stress, cognitive impairment and cell adhesion molecules. Nat Rev 
Neurosci. 2004;5(12):917-930. 

• Hartley CA, Phelps EA. Changing fear: the neurocircuitry of emotion regulation. 
Neuropsychopharmacology. 2010;35(1): 136-146. 



Additional Reading
• Hulsebosch CE, Hains BC, Crown ED, et al. Mechanisms of chronic central neuropathic pain 

after spinal cord injury. Brain Res Rev. 2009;60(1):202-213. 

• Gottfried JA, Dolan RJ. Human orbitofrontal cortex mediates extinction learning while 
accessing conditioned representations of value. Nat Neurosci. 2004;7(10):1144-1152. 

• Arnone D, McKie S, Elliott R, et al. State-dependent changes in hippocampal grey matter in 
depression. Mol Psychiatry. 2012;1(8):1359-4184. 

• Brunoni AR, Lopes M, Fregni F. A systematic review and meta-analysis of clinical studies on 
major depression and BDNF levels: implications for the role of neuroplasticity in depression. 
Int J Neuropsychopharmacol. 2008;11(8):1169-1180. 

• Maeng S, Zarate CA Jr. The role of glutamate in mood disorders: results from the ketamine in 
major depression study and the presumed cellular mechanism underlying its antidepressant 
effects. Curr Psychiatry Rep. 2007;9(6):467-474. 



Additional Reading
• Vaidya VA, Fernandes K, Jha S. Regulation of adult hippocampal neurogenesis: relevance 

to depression. Expert Rev Neurother. 2007;7(7):853-864. 

• Lisiecka DM, Carballedo A, Fagan AJ, et al. Altered inhibition of negative emotions in 
subjects at family risk of major depressive disorder. J Psychiatr Res. 2012;46(2):181-188. 

• Mayberg HS, Lozano AM, Voon V, et al. Deep brain stimulation for treatment-resistant 
depression. Neuron. 2005;45(5):651-660. 

• Levkovitz Y, Harel EV, Roth Y, et al. Deep transcranial magnetic stimulation over the 
prefrontal cortex: evaluation of antidepressant and cognitive effects in depressive patients. 
Brain Stimul. 2009;2(4):188-200. 

• Schlaepfer TE, Lieb K. Deep brain stimulation for treatment of refractory depression. Lancet. 
2005;366(9495):1420-1422.



Additional Reading
• Furmark T et al. Common changes in cerebral blood flow in patients with 

social phobia treated with citalpram or cognitive behavior therapy. Arch Gen 
Psychiatry 2002; 59:425-433.

• Blair K. Et al. Social Norm Processing in Adult Social Phobia: Atypical 
Increased Ventromedial Frontal cortex Responsiveness to Unintentional 
(Embarassing) Transgressions. Am J Psychiatry 2010;167:1526-1532.

• Fani N. et al. Increased neural response to trauma scripts in posttraumatic 
stress disorder following paroxetine treatment: A pilot study. Neurosci
Letters 2011; 491:196-201.

• Stahl, S.M. (2013). Stahl’s essential psychopharmacology: Neuroscientific
basis and practical applications. NY: Cambridge University Press.


