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Drugs and Driving Committee Literature (Based on ASB Standard 120)

Cannabinoids (Completed Re-Review in 2021)

Arkell, T.R. et al. Cannabidiol (CBD) content in vaporized cannabis does not prevent tetrahydrocannabinol (THC)-induced
impairment of driving and cognition. Psychopharmacology (Berl) 236:2713-2724 (2019)

Bidwell, L.C. et al. Association of naturalistic administration of cannabis flower and concentrates with intoxication and
impairment. JAMA Psychiatry 77:787-796 (2020)

Bondallaz, P. et al. Cannabis and its effects on driving skills. Forensic Sci Int 268:92-102 (2016)

Dubois, S. et al. The combined effects of alcohol and cannabis on driving: Impact on crash risk. Forensic Sci Int 248:94-100
(2015)

Hartley, S. et al. Effect of smoked cannabis on vigilance and accident risk using simulated driving in occasional and chronic
users and the pharmacokinetic-pharmacodynamic relationship. Clin Chem 65:684-693 (2019)

Hartman, R.L. et al. Cannabis effects on driving skills. Clin Chem 59:478-492 (2013)

Hartman, R.L. et al. Cannabis effects on driving lateral control with and without alcohol. Drug Alcohol Depend 154:25-37
(2015)

Hartman, R.L. et al. Cannabis effects on driving longitudinal control with and without alcohol. J Appl Toxicol 36:1418-1429
(2016)

Hartman, R.L. et al. Effect of blood collection time on measured A9-tetrahydrocannabinol concentrations: implications for
driving interpretation and drug policy. Clin Chem 62:367-377 (2016)

[NEW] Hgiseth, G. Impairment due to alcohol, tetrahydrocannabinol, and benzodiazepines in impaired drivers compared to
experimental studies. Traffic Inj Prev 18:244-250 (2019)

Huestis, M.A. et al. Blood cannabinoids. I. Absorption of THC and formation of 11-OH-THC and THCCOOH during and after
smoking marijuana. J Anal Toxicol 16: 276-282 (1992)

Huestis, MA. Cannabis (Marijuana) — Effects on Human Behavior and Performance. Forensic Sci Rev 14:15-60 (2002)
Martin, J.L. et al. Cannabis, alcohol and fatal road accidents. PLoS One 12:¢0187320 (2017)
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e National Safety Council-Committee on Alcohol and Other Drugs. Position on the Use of Cannabis (Marijuana) and Driving. J
Anal Toxicol 37:47-49 (2013)

e Neavyn, M.J. et al. Medical marijuana and driving: a review. J Med Toxicol 10:269-279 (2014)

e Newmeyer, M.N. et al. Evaluation of divided attention psychophysical task performance and effects on pupil sizes following
smoked, vaporized and oral cannabis administration. J Appl Toxicol 37:992-932 (2017)

e Ramaekers, J.G. et al. Marijuana, alcohol and actual driving performance. Hum Psychopharmacol 15:551-558 (2000)

e Ramaekers, J.G. et al. High-potency marijuana impairs executive function and inhibitory motor
control. Neuropsychopharmacology 31:2296-2303 (2006)

CNS Stimulants (Completed Re-Review in 2022)

e Amphetamine/Methamphetamine

@)

[INEW] Downey, L.A. et al. Examining the effect of dl-3.4-methylenedioxymethamphetamine (MDMA) and
methamphetamine on the Standardized Field Sobriety Tests. Forensic Sci Int 220:€33-36 (2012)

Jones, A.W. et al. Driving under the influence of central stimulant amines: age and gender differences in concentrations
of amphetamine, methamphetamine, and ecstasy in blood. J Stud Alcohol Drugs 69:202-208 (2008)

[INEW] Hoiseth, G. Impairment due to amphetamines and benzodiazepines, alone and in combination. Drug Alcohol
Depend 145:174-9 (2014)

Logan, B.K. et al. Methamphetamine and Driving Impairment. J Forensic Sci 41:457-464 (1996)
Logan, B.K. et al. Amphetamines: An Update on Forensic Issues. J Anal Toxicol 25:400-404 (2001)

[INEW] Musshoff, F. and Madea, B. Driving Under the Influence of Amphetamine-Like Drugs. J Forensic Sci 57:413-
419 (2012)

e MDMA

(@)

@)

[INEW] Bosker, W.M. et al. MDMA (ecstasy) effects on actual driving performance before and after sleep deprivation,
as a function of dose and concentration in blood and oral fluid. Psychopharmacology (Berl) 222:367-376 (2012)

[INEW] Downey, L.A. et al. Examining the effect of dl-3.4-methylenedioxymethamphetamine (MDMA) and
methamphetamine on the Standardized Field Sobriety Tests. Forensic Sci Int 220: €33-36 (2012)
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o Kuypers, K.P. et al. MDMA and alcohol effects, combined and alone, on objective and subjective measures of actual
driving performance and psychomotor function. Psychopharmacology (Berl) 187:467-475 (2006)

o Kuypers, K.P. et al. Acute effects of nocturnal doses of MDMA on measures of impulsivity and psychomotor
performance throughout the night. Psychopharmacology (Berl) 192:111-119 (2007)

o Lamers, C.T. et al. Dissociable effects of a single dose of ecstasy (MDMA) on psychomotor skills and attentional
performance. J Psychopharmacol 17:379-387 (2003)

o Logan, B.K. and Couper, F.J. 3.4-Methylenedioxymethamphetamine (MDMA, ecstasy) and driving impairment. J
Forensic Sci 46:1426 (2001)

o [NEW] Musshoff, F. and Madea, B. Driving Under the Influence of Amphetamine-Like Drugs. J Forensic Sci 57: 413-
419 (2012)

o [NEW] Veldstra, J.L. et al. Effects of alcohol and ecstasy (MDMA 100 mg) on simulated driving performance and
traffic safety. Psychopharmacology (Berl) 222:377-390 (2012)

e (Cocaine

o [NEW] Ellefsen K.N. et al. Pharmacodynamic effects and relationships to plasma & oral fluid pharmacokinetics after
intravenous cocaine administration. Drug Alcohol Depend 163:116-125 (2016)

o [NEW] Huertas T. et al. Stability of Cocaine Compounds in Biological Fluids During Post-Analytical Sample Storage.
J Anal Toxicol 44:864-870 (2020)

o Isenschmid, D.S. Cocaine: effects on human performance and behavior. Forensic Sci Rev 14:61-100 (2002)

o [NEW] Jenkins A. J. et al. Correlation Between Pharmacological Effects and Plasma Cocaine Concentrations after
Smoked Administration. J Anal Toxicol 26:382-392 (2002)

o Jones, A.W. et al. Concentrations of cocaine and its major metabolite benzoylecgonine in blood samples from
apprehended drivers in Sweden. Forensic Sci Int 177:133-139 (2008)

o Jones, A.W. Forensic Drug Profile: Cocaethylene. J Anal Toxicol 43:155-160 (2019)
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CNS Depressants (Completed Re-Review in 2024)

e (arisoprodol/Meprobamate

@)

@)

Bramness, J.G. et al. Impairment due to intake of carisoprodol. Drug Alcohol Depend 74:311-318 (2004)

[NEW] Bramness, J.G. et al. The Risk of Traffic Accidents After Prescription Carisoprodol Accid Anal Prev 39:1050-
1055 (2007)

Logan, B.K, et al. Carisoprodol, meprobamate and driving impairment. J Forensic Sci 45:619-623 (2000)

Robertson, M.D. and Marinetti, L.J. Carisoprodol — Effects on human performance and behavior. Forensic Sci
Rev15:1-10 (2003)

Zacny, J.P. et al. Characterizing the subjective and psychomotor effects of carisoprodol in healthy
volunteers. Pharmacol Biochem Behav 100:138-143 (2011)

Zacny, J.P. et al. Subjective and psychomotor effects of carisoprodol in combination with oxycodone in healthy
volunteers. Drug Alcohol Depend 120:229-232 (2012)

e Zolpidem

@)

Hindmarch, 1. et al. Residual effects of zaleplon and zolpidem following middle of the night administration five hours
to one hour before awakening. Hum Psychopharmacol 16:159-167 (2001)

Logan, B.K. and Couper, F.J. Zolpidem and driving impairment. J Forensic Sci 46:105-10 (2001)

[INEW] Rohrig, T.P. and Moore C.M. Zolpidem: Forensic aspects for the toxicologist and pathologist. Forensic Sci
Med Pathol 1: 81-90 (2005)

[INEW] Vermeeren, A. et al. Residual effects of low-dose sublingual zolpidem on highway driving performance the
morning after middle-of-the-night use. Sleep 37:489-96 (2014)

[NEW] Verster, J.C. et al. Middle-of-the-night administration of sleep medication: a critical review of the effects on
next morning driving ability. Curr Drug Saf 9:205-11 (2014)

Verster, J. C. et al. Residual effects of middle-of-the-night administration of zaleplon and zolpidem on driving ability,
memory functions, and psychomotor performance. J Clin Psychopharmacol 22:576-583 (2002)

Verster, J.C. et al. Zolpidem and traffic safety - the importance of treatment compliance. Curr Drug Saf 2:220-226
(2007)
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o Wilkinson, C.J. The acute effects of zolpidem, administered alone and with alcohol, on cognitive and psychomotor
function. J Clin Psychiatry 56:309-318 (1995)

e Benzodiazepines

o General Benzodiazepines

Bramness, J.G. et al. Testing for benzodiazepine inebriation-relationship between benzodiazepine concentration
and simple clinical tests for impairment in a sample of drugged drivers. Eur J Clin Pharmacol 59:593-601
(2003)

Drummer, O.H. Benzodiazepines — effects on human performance and behavior. Forensic Sci Rev 14:1-14
(2002)

INEW] Hgiseth, G. Impairment due to amphetamines and benzodiazepines, alone and in combination. Drug
Alcohol Depend 145:174-9 (2014)

[NEW] Hgiseth, G. Impairment due to alcohol, tetrahydrocannabinol, and benzodiazepines in impaired drivers
compared to experimental studies. Traffic Inj Prev 18:244-250 (2019)

van der Sluiszen, N.J.J.M. et al. Driving performance and neurocognitive skills of long-term users of
benzodiazepine anxiolytics and hypnotics. Hum Psychopharmacol 34:¢2715 (2019)

Verster, J.C. et al. Blood drug concentrations of benzodiazepines correlate poorly with actual driving
impairment. Sleep Med Rev 17:153-159 (2013)

o Alprazolam

Leufkens, T.R., et al. Cognitive, psychomotor and actual driving performance in healthy volunteers after
immediate and extended release formulations of alprazolam 1 mg. Psychopharmacology 191:951-959 (2007)

Stone, B.T., et al. Behavioral and neurophysiological signatures of benzodiazepine-related driving
impairments. Front Psychol 6:1799 (2015)

Verster, J.C. and Volkerts, E.R. Clinical pharmacology, clinical efficacy, and behavioral toxicity of alprazolam:
a review of the literature. CNS Drugs Rev 10:45-76 (2004)

o Clonazepam

Monteiro dos Santos, FM et al. Pharmacokinetic/Pharmacodynamic Modeling of Psychomotor Impairment
Induced by Oral Clonazepam in Healthy volunteers. Ther Drug Monit 31:566-574 (2009)
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=  Wildin, J.D. et al. Respiratory and sedative effects of clobazam and clonazepam in volunteers. Br J Clin
Pharmac 29:169-177 (1990)

o Diazepam

= Boucart, M. et al. Diazepam impairs temporal dynamics of visual attention. Exp Clin Psychopharmacol 15:115-
122 (2007)

= Greenblatt, D.J. et al. A large-sample study of diazepam pharmacokinetics. Ther Drug Monitor 11:652-657
(1989)

= Jones, A.W. et al. High concentrations of diazepam and nordiazepam in blood of impaired drivers: association
with age, gender and spectrum of other drugs present. Forensic Sci Int 146:1-7 (2004)

= Jongen, S. et al. Comparing the effects of oxazepam and diazepam in actual highway driving and
neurocognitive test performance: a validation study. Psychopharmacology (Berl) 235:1283-1294 (2018)

o Lorazepam
= (Clarkson, J.E. et al. Lorazepam and driving impairment. J Anal Toxicol 28:475-480 (2004)

= Daurat, A. et al. Lorazepam impairs highway driving performance more than heavy alcohol consumption. Accid
Anal Prev 60:31-34 (2013)

Narcotic Analgesics
e General Opioids (Completed Re-Review in 2024)
o [NEW] Cameron-Burr, K.T. et al. Opioid Use and Driving Performance J Med Toxicol 17:289-308 (2021)
o Kress, H.G. and Kraft, B. Opioid medication and driving ability. Eur J Pain 9:141-144 (2005)
o Stout, P.R and Farrell, L.J. Opioids: effects on human performance and behavior. Forensic Sci Rev 15:29-59 (2003)

o Willhelmi, B.G. and Cohen, S.P. A framework for "driving under the influence of drugs" policy for the opioid using
driver. Pain Physician 15:ES215-230 (2012)

e Buprenorphine

o Baewert, A. et al. Influence of peak and trough levels of opioid maintenance therapy on driving aptitude. Eur Addict
Res 13:127-135 (2007)
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o Chang, Y. and Moody, D.E. Effect of benzodiazepines on the metabolism of buprenorphine in human liver
microsomes. Eur J Clin Pharmacol 60:875-881 (2005)

o Cicero, T. et al. Use and misuse of buprenorphine in the management of opioid addiction. J. Opioid Manag 3:6 (2007)

o Edwards, L.D. Buprenorphine in Wisconsin drivers: concerns for impairment? J Anal Toxicol 43:644-650 (2019)

o Elkader, A. and Sproule, B. Buprenorphine: Clinical pharmacokinetics in the treatment of opioid dependence. Clin
Pharmacokinet 44:661-680 (2005)

o Kuhlman, J.J. et al. Human pharmacokinetics of intravenous, sublingual, and buccal buprenorphine. J Anal
Toxicol 20:369-378 (1996)

o Lenné, M.G. et al. The effects of the opioid pharmacotherapies methadone, LAAM and buprenorphine, alone and in
combination with alcohol, on simulated driving. Drug Alcohol Depend 72:271-278 (2003)

o Pérez de los Cobos, J.P. et al. A controlled trial of daily versus thrice-weekly buprenorphine administration for the
treatment of opioid dependence. Drug Alcohol Depend 59: 223-233 (2000)

o Strand, M.C. et al. A clinical trial on the acute effects of methadone and buprenorphine on actual driving and cognitive
function of healthy volunteers. Br J Clin Pharmacol 85:442-453 (2019)

o Codeine

o Amato, J.N. et al. Effects of three therapeutic doses of codeine/paracetamol on driving performance, a psychomotor
vigilance test, and subjective feelings. Psychopharmacology (Berl) 228:309-320 (2013)

o Gasche, Y. et al. Codeine intoxication associated with ultrarapid CYP2D6 metabolism. New Eng J Med 351:2827-2831
(2004)

o Gjerde, H. and Merland, J. A case of high opiate tolerance: implications for drug analyses and interpretations. Int J Leg
Med 351:2827-2831 (2004)

o Guay, D.R. et al. Pharmacokinetics of codeine after single- and multiple-oral-dose administration to normal
volunteers. J Clin Pharm 27:983-987 (1987)

o Hobbs G.J. and Knaggs R.D. Differential effects of morphine and codeine on pupil size: dosing issues. Anesth
Analg 100:598 (2005)

o Kim, I. et al. Plasma and oral fluid pharmacokinetics and pharmacodynamics after oral codeine administration. Clin

Chem 48:1486-1496 (2002)
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